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FIELD PROCEDURES 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

APPENDIX A 

This appendix presents the field procedures and investigative methods used during the Phase I1 

Site Characterization. The discussion is arranged by Work Breakdown Structure (WBS) task items as 

listed below. 

Groundwater monitoring well installation and sampling; 

Soil boring and sampling; 

Sediment sampling; 

Surface water study and sampling; 

Domestic septic tank investigation; and 

Aquifer analyses and modeling. 
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FIELD PROCEDURES 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

A-1.0 INTRODUCTION 

This appendix presents the field procedures used to complete tasks described in Chapter 5.0 of 

this report. Table A-1 identifies the original work element numbers as defined in Task Order 099217 

between EM0 and Dames & Moore. Additionally, this table identifies the more recent Work Breakdown 

Structure (WBS) Numbers defined in the Fiscal Year 1992 Statement of Work (SOW), dated October 24, 

1991, and used in this report. 

Table A-2 presents the approximate dates each WBS element was conducted. 

This appendix is organized in the following manner: 

Chapter A-2.0 Presents details of first- and second-HSU groundwater monitoring well 

installation and sampling procedures. 

Chapter A-3.0 Presents details of soil boring drilling and sample collection. 

Chapter A-4.0 Details methods used for sediment sample collection. 

Chapter A-5.0 Provides details of the aquifer analysis and groundwater modeling tasks. 

Chapter A-6.0 Presents the Domestic Septic Tank Investigation. 

Chapter A-7.0 Presents the Waste Characterization for Stored Wastes at LEHR. 



TABLE A-1 
WBS COMPARISON BETWEEN 

PHASE I1 WORK PLAN AND PHASE I1 REPORT 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

Groundwater Monitoring Well Installation and Sampling 

Soil Boring and Sampling 

Sediment Sampling 

Surface Water Sampling 

Waste Characterization I No Designation 1 308 

0402 

0403 

Septic Tank Investigation 

Aquifer Analysis 

Footnotes: w 303A - Quartcdy Water Sampling 
R) 303C - Monitoring Well Installation 

303A 
303C @) 

302 

0404 

0405 

f 
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304 

303A 

0406 

0407 

305 

306 



TABLE A-2 
FIELD TASK SCHEDULE 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

Shallow Soil 
Borings 

Intermediate 
and Deep 
Borings 

Sediment Sarn~ling 

TASK I APPROXIMATE DATES 
COMPLETED 

Dog Pen Area LEHR 

Monitoring Well 
Installation 

North Chemical Dispensing Area 3/8/90 through 3/9/90 

Old AEC Project Site 212019 1 through 212 119 1 

Southwest Chemical Dispensing Area 

Strontium-90 Leach Field 

Radium-226 Seepage Pits 

3/8/90 through 3/9/90 

3/9/90 through 3/12/90 

31 13/90 through 3/14/90 

2/22/90 

Second-HSU Monitoring Wells 

Second-HSU Monitoring Wells 

Fall 1990 

3/29/90 through 4/10/90 

9/26/90 through 10/19/90 

10/29/90 through 1 1/9/90 

Quarterly 
Water 

Sarnpl ing 

Winter 1991 

Aquifer Analysis 

Waste Characterization I Pending 

2/5/9 1 through 2/12/91 

Spring 1991 

Summer 1991 

Fall 1991 

121919 1 through 3130192 

Domestic Septic Tanks 
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51 1319 1 through 512 119 1 

81519 1 through 81 1419 1 

1 1/18/9 1 through 1 1/26/91 

Pending 
I 



A-2.0 GROUNDWATER MONITORING WELL INSTALLATION AND SAMPLING 

Ten groundwater monitoring wells were installed during the Phase I1 investigation at locations 

shown on Figure A-1. Seven of the wells (UCD-18 through UCD-24) were installed in the upper 10 feet 

of the first hydrostratigraphic unit (HSU) (shallow wells, f 65 feet) and three wells (UCD-15 through 

UCD-17) were installed in the second HSU (deep wells, + 120 feet). During drilling, soil samples were 

collected for physical and chemical analysis as described in Section 2.4.1. Selected soil samples were 

sent to Controls for Environmental Pollution (CEP) Laboratories in Santa Fe, New Mexico for the 

chemical and radiological analyses listed in Table A-3. 

A Dames & Moore geologist working under the direction of a California Registered Geologist 

supervised drilling of all wells. The on-site geologist was present during drilling to: 

(1) Technically supervise the drilling subcontractor; 

(2) Maintain a continuous log of materials penetrated in each borehole; 

(3) Collect and document soil samples; 

(4) Monitor soil samples, drill cuttings, and atmospheric conditions in the vicinity of the 

drilling location with an organic vapor analyzer (OVA); 

(5) Design monitoring well completions; and 

(6) Oversee implementation of Dames & Moore's Health and Safety Plan. 

A-2.1 SAMPLE LOCATIONS AND FREQUENCIES 

Locations of the 10 Phase I1 monitoring wells are shown on Figure A-1. Well design data are 

presented in Table A-4. Two monitoring wells (UCD-17 and UCD-18) were placed in locations 

upgradient of LEHR. The remaining eight monitoring wells (UCD-15, UCD-16 and UCD-19 through 

UCD-24) were placed to assess groundwater quality downgradient of potential source areas identified in 

previous investigations. The purpose for well locations is presented in Table A-4. Soil samples were 

collected during drilling at the surface, 12 to 18 inches below ground surface (bgs) and every five feet, 

or at significant changes in the lithology, to the water table (f 50 feet below ground surface). 

Groundwater samples have been collected quarterly beginning in November 1990. 

APP.A / February 1993 



0 
F 

.......................... .... ...........-.. ....... .""" ....... '" ............ '" .... " "".. ..-" ""0 '-'--- ...............-"" ...... . . .  
......... ..S . . . . . . . . . . . . . . . . .  

.... ... .... ___.____ -_ . -  +.., "" " ..*" "' ' :  
I...... ...... ...... .... 

... . . ._.. . . . . .  

. . 

:D 0 i .  : . <~ . . ,  
. . .  . . .  . . . . . . .  . . . .  \ .  

.. ~. . . 0.' ;JJ .,, .', ., , 
...... .\' . 

[li i-J .,. .-5 0 
. . 

8:: 0 

...... -. ~ , ; a-1; . ,. ::::, p. : 0 . . 
@''a ' ..' . . . . . . . . . . .  

~. . *,' ; 0 0 , '~, 

...... 0 "  ............... : : u.:..: :.,.:: ::m . . ..-......... .h 
,c;a 

. ., 
. . . . . . . . . . . . .  . . ...... ' ..... ::.. 

u; : d : . : .. , :;.: . 
i i r-J::: : - : : I 7 2 3  ...... : .;.> . ~: .. 
/ j + : 

:-..>.-. ...... ...... 
j i  n 0 G....... :!: . :  j i 0"' ' :;:;;'D i .\ L D . . . . . . . . . .  . . ..................................... .................................................. ............................... 

. . . . . . . . .  .".. "................... " . . '  ..', "" ,'I..". ""R...' .... 
- <  

......................................... .......... ... .- .................... . .  ... ._... . . . . . . . . : . . . .  ......... ^ O'y." . . .  .o .:::I 

........ .-. ......... ........ 0 0 \I 
....-... ::::::..::::::I:.. :.::::::::-:a 4 . ' .  ,--- -.-._ 

0 : I ..................... 
7 

.................... 
0 1 

I : ~. 
0 .............................. : ................... ":o ......-........... .-.. ....- 

:: I<%;:. .':. 
I ; i  

................... * ........ ..-... / \$y ..;.;.. , 1 : :  
. -.-----.- . - - .  \.;. ' . , ~ , .  / ;' ... 0 -... ................ -.: . 'y. 'r'., , . ' ... ...... ...-......-.... , .: ..L .- : :'$! 

0 :: t \ o  ........ ..-........... ,. ..-............. ........ ... ,- ........ 
U. , . 

3 . .  .,,. . . . .  

:n 
. . . . .  

........ .-.. 
.. ..... .... . C. 

: m 

3 

.............. 

. . 
.-.. . . . . . .  .......... ..... k:& .-.-.--.- - -.-.- - - - , ,,. ................ ........ ....................................... 3 ;:,:...:.:I: :.::;;;:;;;;;;;:E..:::::..:;.:.:::.:.::::.:::::::::::::..:::::::.:::::::::.:.. " .... \, .................................................... :. ;.:::;;:.:iK:;;.;:;;;:.<;;;<; .:...... ............. ::::.::.::::::.:::~::::;;;;?:::::::::::::::::: ..................................... ................. : : .  ..::.:::: :... . , ::::: ~'":.:::::: .... ............ ...... 

1 ,_ e... " 
................. *... - .................................................. .-. ? ....................... ,*:. ...... ". ...... . . . . . . . . . . .  . *...... ................ .................., . A > ....... A................ *:>I. 1 . . . . . .  ...... \. > . I  

. . . :  . . . . . . >: 

. . / ....... . . .  
: .............................. 0 i::: .........-...-...-.. . . ...... ...... . :,_ .......................... ..........-... *___ ...., .- ..........-... : . . . ~ . , :: : . . <. . . . :  

<, ". 
Y. \, . . . . .: . . * .. . > : .  . . . . 

h *. , .. ' ..-................ . * ............... 4 .: ................................... 
( : .........__...__.___..... , .............. + ......... - ................... vi., , ", .. ' ................ . .:.. . : ~ : : .  I :  . . . . -y . .  ........ : : .< . . .  : <  ' 

"" ...... :-. : < I &  .... ......-......... h .-....., - ........ .- ........... - .  . . . .  . . 
.:.\ '. %..': * \ ' > ~  , % * ., ...................... ....- ...-. r ...... ...........-........ ..... i . ~. . , . . " \ \ '  , : ~ 

, : \. , . ... \ i :  
.\:.: . . .  .,.. . , 1. ' 

\~ :*., , \...: :i 6 . 
\.,, \ " a ; i :  . . '. '.' . *I'+ \, \ >?> ............ . . . . ........... . ............. . , .% . . \I' \ 

2. 0. \ * *... ...-: + '; ...-........... ̂  . 
\ ~ v,. , ~,.:;::~:.::*L:,: m....i + t 

':. . , q* . \ > , \ \  z j ;  .;\ . \ &* ... . . : 0 ;  : :  
\ \; .: >. s&<+ ,> ' ,, . .  . . ". :.\:-, 

................................. ..\ ', 4.'\ ' ,  . . 
............................. \ .  .. \ ', 

\'< 
. . . .  * .  : i:,; : ' . . %  ' . . .  .. ~. :. : ..... . . .  ,>; ;.,. c++'~. . % \ . ~  - . .  . :. . , . . . 

... . . .:. %': .*, '. . * > *  ', 
. :  . . . . . . 

. . .  . ..\ .. 9;'. . . . . . .  I . .  . \' '~ . . .  ".. .'I' ' . . - I .  

A-2.2 



TABLE A-3 
SAMPLE COLLECTION SUMMARY 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

Source No. of Samples Analysis List 

WATER 

Groundwater 84 1 

Surface Water I 15 I 1 

Well Installation Soil Borings 60 2 

Deep Soil Borings 43 2 

Intermediate Soil Borings 12 3 

North Chemical Dispensing Area 6 3 

Dog Pens 50 4 

Old AEC 20 5 

Sediment Sampling 2 2 

Septic Tank 6" 2 

" Roposed number of samples to be collected during this task 

List I - Water 
17 CAM Metals 
Hexavalent Chromium 
Nitrates (as Nitrogen) 
Turbidity 
Fonnaldehyde 
Organochlorine Pesticides 
Volatile Organic Compounds 
Semivolatile Organic Compounds 
Gross Alpha 
Gross Beta 
Tritium 
Strontium 90 
Gamma-Emitters 
Carbon 14 (for selected wells) 

List 3 - Soil 
List 2 plus Diesel and Kerosene 

Phosphate 
Chloride 
Alkalinity 
TDS 
COD 
Calcium 
Magnesium 
Potassium 
Sulfate 
Sodium 

List 4 - Soil 
Chlordane 
Nitrate 
Radiologic Scan 

List 2 - Soil 
17 CAM Metals 
Hexavalent Chromium 
Nitrate (as Nitrogen) 
Formaldehyde 
Organochlorine Pesticides (EPA 8080) 
Volatile Organic Compounds (EPA 8240) 
Semivolatile Organic Compounds (EPA 
8270) 
Gross Alpha 
Gross Beta 
Tritium 
Strontium 90  
Gamma-Emitters 
Carbon 14 

List 5 - Soil 
Chlordane 
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TABLE A-4 
NEW MONITORING WELL INSTALLATION SUMMARY 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

Well Site 
(Location) 

Shallow 
or 

Deep 

Shallow 

Planned 
Depth 
(feet) 

60-70 

Actual 
Depth 
Drilled 
(feet) 

70.0 

73.0 

74.5 

Date 
Completed 

Shallow well to establish 
background water quality data in 

this zone. 

Shallow well to replace well 
UCD-2 previously abandoned. 

Shallow well to assess water 

Shallow 

Shallow 
quality downgradient of the 

previous chemical dispensing 
area. 

Deep well to assess groundwater 
quality in deeper zone in this 

area, interconnection, and creek 
interaction. 

Deep well to enable triangulation 
of groundwater flow with other 

deep wells, and assess 
downgradient groundwater 

quality. 

Shallow well near UCD-3 to 
account for seasonal water-level 
fluctuations, and groundwater 

quality downgradient of potential 
source areas. 

Shallow 

Shallow Shallow well near UCD-5 to 
account for seasonal water-level 

fluctuations, and groundwater 
quality downgradient of animal 
hospitals, seepage pits, leach 

fields, and dry wells. 

Shallow Shallow well near UCD-6 to 
account for seasonal water-level 

fluctuations and groundwater 
quality in seepage pit, leach 
field, and dry well disposal 

areas. 

Shallow Shallow well immediately 
downgradient of southwest 

disposal area to assess 
groundwater quality in this area. 
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Well Site 
(Location) 

UCD- 17 

UCD-25 

UCD-26 

UCD-27 

UCD-28 

TABLE A 4  
(Page 2 of 2) 

PHASE I1 MONITORING WELL INSTALLATION SUMMARY 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

Shallow 
Of 

Deep 

Shallow 

Deep 

Shallow 

Planned 
Depth 
(feet) 

Actual 
Depth 
Drilled 
(feet) 

ted 
Intend 

(feet) 

Date 
Comple~ 

Shallow well along the Southern 
site border to assess groundwater 

quality and creek interaction. 

Deep well downgradient along 
the Southern site border. 

Shallow well along the Southern 
site border to assess groundwater 

quality and creek interaction. 

Deep well to establish 
background water quality data in 

this zone. 

Deep well downgradient along 
the Southern site border. I 

Note: UCD2.5 through UCD-28 were postponed pending findings of this Phase Il Site Characterization Report. 
Locations of  these monitoring wells may be changed to more accurately evaluate potential source areas. 

88-113 
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A-2.2 SOIL SAMPLE IDENTIFICATION AND HANDLING 

Phase I1 monitoring wells are identified in accordance with the system used for previous 

investigations at the LEHR facility. Phase I1 monitoring wells are identified as UCD-15 through 

UCD-24. Soil samples collected from these wells are identified by the respective well number and the 

depth at which the sample was obtained. Groundwater samples are identified only by the well location 

(UCD-24) and the date the sample was collected. 

Three rings were retained from each soil sample interval. These samples were identified by depth 

collected and the postscripts "A, B, or C" depending on their position in the sampler (Figure A-4). For 

example, a soil sample designation of "UCD-24-35.OA" indicates this sample was collected from the 

boring for UCD-24 at a depth of 35.0 feet bgs, and was contained in the "A" ring, the ring closest to the 

cutting edge of the sampler. Sample "A" was retained for chemical or radiological testing, sample "B" 

was submitted as a duplicate or archived for possible future use, and the "C" sample was retained for 

physical testing. Table A-5 identifies soil samples collected from the first- and second-HSU monitoring 

wells and lists the analytical parameters requested for these samples. 

Samples were labeled with Dames & Moore labels showing site name, well number, depth, matrix 

identification and classification, date collected, and initials of field personnel. Water samples were 

labeled with the same information, as applicable. 

Sealed and labeled samples were placed in ice chests cooled with "blue" ice. Ice chests were used 

to ship samples to the analytical laboratory. The chain-of-custody record was routed to the analytical 

laboratory with the sealed ice chests containing samples. Chain-of-custody records (Figure A-2) were 

maintained using standard procedures described in the QAPP. 

A-2.3 SAMPLING EQUIPMENT AND PROCEDURES 

Borings for the seven first-HSU monitoring wells were drilled by Water Development Corporation 

of Woodland, California between September 26, 1990 and October 19, 1990. The borings were advanced 

using a CME 75 truck-mounted drilling rig equipped with 8- and 12-inch hollow-stem augers and 

continuous core capabilities. This drilling method was performed without drilling fluids and allowed for 

the collection of undisturbed soil samples and construction of the well through the hollow stem of the 

auger. 
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TABLE A-5 
SUMMARY OF MONITORING WELL 

SOIL SAMPLING DEPTHS' 
AND ANALYTICAL REQUESTS 

* Sample also submitted for physical testing. 

Samples submitted for chemical and radiologic testing. 

~ c p t h .  in feet below ground surface. 

APP.A I Febtuary 1993 

17 CAM Metals 
Hexavalent Chromium 
Nitrates (as Nitrogen) 
Formaldehyde 
Organochlorine Pesticides (EPA 8080) 
Volatile Organic Compounds (EPA 8240) 
Semivolati le  Organic Compounds 
(EPA 8270) 
Groes Alpha Gnnn Beta 
Tritium 
Strontium 90 
Gamma-Emitters 



Upon receipt of this form: 
1 .  inspect all samples. 
2. Note any &aged containers. 
3. Sign and date this form. 
4. ~ & d  a FAX of this form to: 

RICK MOREN I DAMES & MOORE 
FAX # (916) 362-7987 

5. Do not begin work until 
OF amwn' authorization is received ==I;[sT aAm from Dames & Moore by telephone. 

Clients Name; Signatures 
l l a m e ~ & ~ x x e  ~ames & %ore mte 
9300 (3enter Drive, Ste 100 W Is.* 
sacramento, calif- 95826 ~ a t t e l l e  mte 
(916) 364-8698 
Attent ion:  Mr. Joe Nilard -la 

Analyses &quest& for 
saaples Listed. 

Time Date Rel- by; Date Rec8d by; Time 
m- by; Date Time Rec8d by; Rate T h e  
mirrplished by; mte Time Rectd by; mte Time 

DAMES & MOORE 
CHAIN OF CUSTODY 

Phase II Site Characterization 
LEHR Environmental Restoration 

DAMES & MOORE FEBRUARY 1993 
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Cuttings generated during drilling were placed in Department of Transportation (DOT)-approved 

55-gallon drums supplied by UC Davis. Filled drums were closed and placed in the Cobalt40 Field. 

The disposition of each drum will be assessed upon completion of the Waste Characterization Study 

currently underway, and will remain the responsibility of UC Davis. 

A-2.3.1 Soil Sam~ling - First-HSU Monitoring Well Borings 

Undisturbed soil samples were obtained from seven first-HSU monitoring well borings with a 

Dames & Moore Type-U sampler fitted with new 2.5-inchdiameter, 3-inch-long stainless steel rings 

(Figure A-3). Soil samples from six depth intervals from each well boring were analyzed for chemical 

and radiological parameters. Soil samples were collected at the surface, 12 to 18 inches bgs, then every 

five feet to the water table, or at significant lithologic changes. A total of five soil samples collected 

from the seven first-HSU well borings were selected for physical testing, which included porosity, 

permeability, grain size analysis, and moistureldensity. Additionally, grab samples collected from the 

saturated water-table zone in UCD-18 and UCD-19 were measured in the field for grain-size distribution 

by sieve analysis. Table A-5 lists soil samples collected from each first-HSU well boring and identifies 

those samples submitted for chemical and physical analyses. Appendix L presents the results of the field 

sieve analyses for UCD-18 and UCD-19. Additionally, the physical laboratory analyses results are 

presented in appendix L. 

Soil samples were collected through the hollow stem augers in the shallow well borings and 

through the drive casing in the deep well borings. Samples were collected by driving the Type "U" 

Sampler 18 inches (or until refusal) into undisturbed soil below the lead auger or drive shoe. The drill 

rig is equipped with a 140-pound hammer to drive the sampler. Hammer blows required to drive the 

sampler in 6-inch increments were recorded on the Dames & Moore Boring Log (Figure A-4). 

Upon retrieval from the borehole, the sampler was dismantled, and the sample rings removed and 

placed on clean plastic. Sample rings were separated with a clean steel knife then logged by the on-site 

geologist using the Unified Soil Classification System (Figure A-5). After logging, the exposed ends of 
1 

the rings were covered with 2-mil Teflon sheets, plastic end caps, and silicone-based tape. Samples were 

labeled as described in Section A-2.3. 
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DAMES & MOORE 

Coupling 

Water Outlets 

Notches for Engaging 
Fishing ~ o o l /  

Neoprene Gasket J 

Head - 
Split Barrel - 

(To FaaUtate Removal 
of Core Sample) 

IOTE: "Head Extension' 
Can Be Introduced 
beween 'Head 
and 'Split Barrel' 

Check Valves 

Chedc Valves 

Valve Cage 

Core-Retainer 

(2-1/2' OD by 1' long) 

Core-Retaining 
Device 

Retainer Ring 
Retainer Plates 
(Interchangeable 
With Other Types) 

SOIL SAMPLER TYPE U 
For Soils Difficult to Retain in Sampler 

ALTERNATE AlTACHMENTS 

SpUt Barrel 

Locking 
Ring 

S put 
Fermle 

Thin-Walled 
Sampling Tube 

(Interchangeable 
Lengths) 

.Core- 
Retaining 
Device 

DAMES & MOORE TYPE U SAMPLER 
Phase II Site Characteriiation 

LEHR Environmental Restoration 
FEBRUARY 1993 
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Dames & Moore 
108 NO CUENT L O U ~ M  

BOI I f f i  NO 
DRlLUff i  M E T U W  

I WATER L N E L  1 I 1 I I I 

DAMES & MOORE 
BORING LOG 

Phase II Site Characterization 
LEHR Environmental Restoration 

DAMES & MOORE FEBRUARY 1993 
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MAJOR DIVISIONS 

GRAVEL 
AND 

GRAVELLY 
SOILS 

COARSE 
GRAINED 

S o l  LS 

MORE T H A N  50% 
OF COARSE FRAC- 
TION RETAINED 
O N  NO. 4 SIEVE 

SAND 
A N D  

SANDY 
SOILS 

MORE THAN 50% 
OF MATERIAL  IS 
LARGER THAN NO 
-E SlZE 

MORE THAN 50% 
OF COARSE FRAC 
T lON PASSING 
NO. 4 SIEVE 

CLEAN GRAVELS 

IAPPRECIABLE 
AMOUNT OF F lNESl  

CLEAN SAND 

SANOS WITH FlNES 

IAPPRECIABLE 
AMOUNT OF  FlNESl 

L IQUID  L I M I T  
LESS T H A N  50 

L IQUID  L I M I T  
GREATER THAN SO 

HIGHLY ORGANIC SOILS 

F lNE 
GRAINED 

sol LS 

SlLTS 
AND 

CLAYS 

MORE T H A N  50% 
OF MATERIAL  IS 
SMALLER THAN NO. 
200 SIEVE SlZE 

TYPICAL DESCRIPTIONS 

WELL-GRADED GRAVELS. GRAVEL-  
SAND MIXTURES. L ITTLE OR NO 
FlNES 

POORLY GRADED GRAVELS. 
GRAVEL-SAND MIXTURES. L ITTLE 
OR NO FlNES 

SILTY GRAVELS. GRAVEL SAND- 
SILT MIXTURES 

CLAYEY GRAVELS. GRAVEL.SAND- 
CLAY MIXTURES 

WELL-GRADE0 SANOS. GRAVELLY 
SANDS. L ITTLE OR NO FlNES 

POORLYGRAOED SANDS. GRAVEL. 
LY SANDS. L ITTLE OR NO FlNES 

SILTY SANDS.SANOSIL1 
MIXTURES 

CLAYEY SANDS. SANDCLAY 
MIXTURES 

INORGANIC SlLTS AND VERY F lNE  
SANOS. ROCK FLOUR.SILTY OR 
CLAYEY FlNE SANOS OR CLAYEY 
SlLTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO 
MEDIUM PLASTICITY. GRAVELLY 
CLAYS. SANDY CLAYS, SILTY 
CLAYS. LEAN CLAYS 

ORGANIC SlLTS A N 0  ORGANIC 
SILTY CLAYS OF LOW PLASTICITY 

INORGANIC SILTS. MICACEOUS OR 
DIATOMACEOUS F lNE  SAND OR 
SILTY SOILS 

INORGANIC CLAYS OF HlGH 
PLASTICITY. F A T  CLAYS 

ORGANIC CLAYS OF MEDIUM TO 
HlGH PLASTICITY. ORGANIC SlLTS 

PEAT. HUMUS. SWAMP SOILS WITH 
H lGH ORGANIC CONTENTS 

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOlL CLASSIFICATIONS 

DAMES & MOORE 
UNIFIED SOlL CLASSIFICATION 

Phase II Site Characterization 
LEHR Environmental Restoration 

; & MOORE FEBRUARY 1993 
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Detailed lithologic descriptions in the first-HSU wells were possible using soil cores obtained 

during drilling with a wire-line coring system. In the shallow well borings, soil cores were collected 

between each drive sample. Soil cores were collected by drilling with a four-foot-long split core barrel 

(Moss Barrel) in the lead auger that was lowered into position and retrieved using a cable or "wire-line" 

system. Soil cores are considered "disturbed" and therefore are not used for chemical or physical testing. 

Soil cores for UCD-18, and UCD-20 through UCD-24 (first-HSU wells) are stored in core boxes at the 

LEHR facility. Because of the drilling method used for the second-HSU monitoring wells, no continuous 

soil cores were collected from these well borings. 

A-2.3.2 First-HSU Well Installation 

Seven first-HSU monitoring wells (UCD-18 through UCD-24) were installed at the LEHR 

facility. Upon reaching the water table, each boring was advanced to a total depth of approximately 10 

feet below the groundwater surface. The well casing was then installed through the hollow stem of the 

augers (Figure Ad).  Construction details for Phase I1 monitoring wells are provided in Table A d .  

Monitoring wells were constructed in accordance with guidance recommended in ASTM D-5092, which 

is referenced in SW-846. 

Monitoring wells were constructed of 4-inchdiameter flush-threaded schedule 40 PVC casing and 

a 15-foot length of stainless-steel, continuous wirewrap well screen with 0.010-inch slots. Well casings 

were assembled without the use of chemical bonding. The l i foo t  screen section was placed with 

approximately 5 feet of screened interval above the static water table to allow for variation of the water 

table elevation. As the augers were pulled from the boring, a filter pack of pre-washed sand was placed 

in the annulus between the borehole and the well screen, from the total depth of the boring to 

approximately 2 feet above the top of the screen section. After placement of the filter pack, a surge- 

block was placed into the well and lowered and raised past the screened interval in order to help settle 

the sand filter pack. After surging the well, additional filter pack material was added as necessary to 

replace sand that had settled. An approximately 3-foot-thick layer of bentonite was placed above the filter 

pack using 114-inchdiameter bentonite pellets. The bentonite pellets were hydrated with distilled water 

to produce an effective barrier before the annulus was grouted to the surface by tremmie methods with 

a 2 percent bentonitelcement grout mixture. 

Well screen slot and filter pack size was selected based on sieve analysis of aquifer materials from 

the planned completion zones for the first two first-HSU wells (UCD-18 and UCD-19). The sieve 

analyses were conducted in the field by the on-site geologist. On subsequent completions, screen size 

and filter pack materials were assessed by comparing the lithology within the saturated zone with the 

lithology of the sieved wells. The seven first-HSU monitoring wells were completed using stainless-steel, 
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- Ground Surface 

Drill and sample with 8' or 
12' hollow stem auger to 
approxlmately 10 ' below 
groundwater surface 

Install approxlmately 3' of 
bentontte seal uslng bentonite 
pellets 

Grout to just below ground 
surface wHh cemenVbentonite 
grout (f 20/.bentonite) 

BacMill f 2' with Aquarium Sand 
(1.e. Monterey No.1) 

Install 15' of 4" diameter stainless 
steel wirewrap screen"'(saeen 
shall extend approximately 5' 
above groundwater surface), and - , 

4' diameter schedule 40 PVC 
- 

threaded casing to ground surface 

Ground Surface 

While maintaining a continuous 
hydraulic head on the drillhole 
Install prewashed sand filter 

maximum 7' lifts while 
rebactlng hollow stem augers. 
Sand will be placed approxlmatley 
3' above the top of the saeen 
section 

lnstall 8' steel locking pipestand to 
approxlmately 3' above ground 
surface 

Install well wizard dedicated pump 
(after development) 

NOTES: 
(1) Well screen slot size and fitter pack size will be  

FIRST HSU WELL COMPLETION 
Phase II Site Characterization 

selected based on a sieve analysis of aquifer LEHR Environmental Restoration 

@$ DAMES & MOORE materials from the planned completion zone. FEBRUARY 1993 
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TABLE A-6 
CONSTRUCTION DETAILS FOR PHASE I1 MONITORING WELLS 

PHASE 11 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

SECOND-IISU 11 MONITORING WELLS I FIRST-HSU MONITORING WELLS 

TD 

Screen 
Interval 

Filter 

TD - TOTAL DEPTH DRILLED 

Volclay grout. 

UCD-15 

120.5 

11691 

Bentonite 

Cement 
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120.5-86 

UCD16 

122 

117-92 

86-65 

65-0 

122-89 

UCD-17 

143 

113-88 

89-71 

710 

118-81 

UCD-18 

70 

69-54 

70-51 

81-78* 

78-0 

UCD-19 

74.5 

71 .5-56.5 

51-48 

48-0 

74.5-53.5 

54-51 

51.0 

53.5-50.5 

50.5-0 

UCD-20 

73.5 

72-57 

54-51 

51-0 

UCD-21 

73.5 

72-59 

73.5-54 73.0-54 73.5-54 

54-51 

51-0 

UCD-22 

73.0 

72-57 

73-54.5 

54-51 

5 1-0 

UCD-23 

76.5 

71.5-56.5 

73-54 

54.5-51.5 

51.5-0 

UCD-24 

73 

72-57 



TABLE A-7 
TYPICAL FILTER PACK GRADATIONS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

APP.A I February 1993 



continuous wire wrap screen with 0.10 slot size and Lonestar lc filter pack. Typical filter pack 

gradations are shown on Table A-3. 

Well casings for monitoring wells UCD-15, UCD-16, UCD-17, UCD-18, UCD-19, and UCD-20, 

were cut off approximately 2% feet above ground surface, fitted with a PVC cap, and enclosed in a steel 

surface casing with a locking lid extending approximately 3 feet above ground surface. The locking steel 

surface casing was grouted at the surface and a tapered concrete finish applied around the base to direct 

water away from the well. Wells completed in high vehicle traffic areas or roadways were completed 

using a flush-mount, water-tight, locking well box (Diversified or Homeco brand). The well box was 

placed slightly above the surrounding ground surface in a positive grout mound tapered to direct surface 

water away from the well. These construction methods are in accordance with guidance recommended 

in ASTM D-5092, which is referenced in SW-846. Wells were surveyed for vertical and horizontal 

control and tied into the Geodetic System by Valley CAD surveyors of Sacramento, California. 

A-2.3.3 Second-HSU Well Installations 

Three second-HSU well borings for monitoring wells UCD-15, UCD-16, and UCD-17 were 

installed by Water Development Corporation between March 28, 1990 and April 10, 1990. The 

monitoring wells were installed using a Speedstar TH15 air rotarylcasing hammer drill rig. Each well 

boring was drilled and each well constructed under the supervision of a California Registered Geologist 

representing Dames & Moore, with oversight by technical representatives for UC Davis and The Earth 

Technology Corporation. 

The air rotarylcasing hammer method of drilling uses two types of flush-threaded drill pipe 

(Figure A-7). The outer, largediameter drive casing is driven by a pneumatic hammer. The inner air 

rotary drill rod supplies air to and turns the drill bit. Pressurized air is forced downward through the 

center of the rotary pipe and out through the drill bit. Each string of casing can be moved independently 

of the other. The drill bit can extend in front of the drive casing or the drive casing can be driven ahead 

of the drill bit. During drilling for UCD-15 through UCD-17, the drive casing was kept ahead of the 

drill bit to prevent caving of the well bore and to prevent large "wash outs" in unconsolidated sand and 

gravel. 

The air and drill cuttings return upward through the annulus between the drive casing and the 

drill rod. The air and cuttings are routed into a cyclone which separates air and cuttings. The cuttings 

were discharged into lined, 25-cubic-yard hazardous materials bins supplied by American Environmental 

Management. 



/ j in f i T $  Filtered I Air Supply 

Top Head 
Rotary Drive 

Mast 

Casing Driver 

- Discharge for 
Cuttings 

AIR ROTARY CASING HAMMER 
Phase II Site Characterization 

LEHR Environmental Restoration 
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All samples and cuttings were logged by the site geologist. Undisturbed soil samples were 

collected at five-foot intervals from the ground surface to groundwater using the Dames & Moore Type-U 

Sampler by the procedures described in Section A-2.4.1. Because of caving problems encountered during 

installation of UCD-14 for the SWAT investigation, no drive samples were collected from below the 

groundwater table using this drilling method. Soil cuttings brought to the surface by circulating air were 

collected and observed from within each five-foot interval. 

Second-HSU monitoring well installation procedures were similar to those used for the first-HSU 

wells (Section A-2.4.2), except that in the second-HSU wells, the screened interval was set to evaluate 

approximately 75 percent of the deep water-bearing zone. Second-HSU monitoring wells were completed 

with a 25-foot length of 4-inchdiameter, stainless-steel, wirewrap screen with 0.020-inch-wide openings. 

A No. 2/12 sand filter pack was used to surround the screened portions of the wells. A bentonite slurry 

was carefully tremmied to overlap the fine-grained sediments above the second HSU, to produce an 

effective barrier between the shallow and deep water bearing zones (Figure A-8). 

A-2.4.4 Well Develo~ment 

All Phase I1 monitoring wells were developed by Water Development Corporation using a well 

development truck equipped with a surge block, bailers and a submersible pump. Development of the 

monitoring wells was observed by a Dames & Moore geologist working under the supervision of a 

California State Registered Geologist. The general sequence for monitoring well development included 

the following steps: 

Surging the well screened interval using the surge block; 

Bailing the well to remove coarse-grained sediments; 

Surging the screened interval a second time; 

Bailing the well to remove coarse-grained sediments; and 

Pumping the well using a submersible pump, varying the pumping rate and elevation of 

the pump in the well. 
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During pumping, pH, electrical conductivity (EC), and temperature of the groundwater were 
measured at regular intervals using a HyDac pH/conductivity meter. Turbidity of the groundwater was 

measured using an HF Scientific turbidity meter. Development proceeded until consecutive measurements 

of pH, temperature, conductivity and turbidity measured within 10 percent of previous readings. Water 

produced during monitoring-well development was placed in DOT-approved drums supplied by UC 

Davis, closed and placed in the Cobalt-60 Field. The drums were labeled to indicate monitoring-well 

number and date. The disposition of each drum of development water will be evaluated during the waste 

characterization process currently underway and remain the responsibility of UC Davis. Monitoring well 

development data is presented in Appendix E. 

A-2.3.5 Pump Installation 

After development, monitoring wells were fitted with dedicated, Grundfos Rediflo submersible 

pumps (Model No. MP2) installed by E M 0  and Grundfos personnel. Pumps in the three second-HSU 

monitoring wells (UCD-15, UCD-16 and UCD-17) were installed on November 8, 1990. Pumps in the 

seven first-HSU monitoring wells (UCD-19 through UCD-24) were installed on January 22, 1991. These 

pumps are used for purging and sampling the Phase I1 monitoring wells. The purgelsample pumps are 

1.82 inches in diameter, 13 inches long, and constructed of stainless steel. The variable-speed motor in 

these pumps allows a range of discharge volumes, from approximately 50 mllminute to 25,000 

mllminute. Pumps were installed according to specifications of the manufacturer. Pump tubing and 

casing was assembled with flush threading or clips without glue or sealant. 

A-2.4 DECONTAMINATION PROCEDURES 

After each sample was collected, the Dames & Moore soil samplers were washed twice in a non- 

phosphate solution, rinsed with potable water and rinsed again with distilled water. Potable water was 
obtained from on-site sources approved by UC Davis personnel. Distilled water was supplied in 5-gallon 

containers by Alhambra Water. 

Drilling equipment, including drill bits, casing, augers, and tools or other equipment that may 

have come in contact with potentially impacted soils or water, was steam cleaned between each well 

boring. The steam cleaner used to clean the equipment was supplied and operated by Water Development 

Corporation. The steam cleaner was capable of generating a working pressure of 2,000 pounds per 

square'inch (psi), a discharge rate of 5 gallons per minute (gpm), and an operating temperature of 200°F. 

At each well boring location, personnel and sampling equipment decontamination areas were 

established. Each well boring location was controlled using caution tape. Personnel decontamination 

areas were located at the designated exit point for each location. Before exiting the controlled area, 

APP.A I February 1993 A-2.2 1 



personnel scrubbed and rinsed their boots, removed their tyvek and gloves, and washed their hands with 

soapy water. All personnel leaving the controlled area were screened for radiologic activity (Beta 

particles) by UC Davis E H W  personnel using a geiger counter with a pancake probe. All tyvek and 

other disposable equipment was placed in lined 55-gallon drums, labeled and placed in the Cobalt40 

Field. After each use, soil sampling equipment was washed with a non-phosphate cleaning solution, 

rinsed with fresh water. and final rinsed with distilled water. 

A parking area north of LEHR and east of MW-16 (Figure A-1) was designated as the 

decontamination area. The parking area was lined and bermed with two layers of 4 mil visqueen to 

contain rinsate from steam cleaning operations. The steam cleaning area was designed to allow drilling 

rig and support vehicles to drive onto the visqueen. After completion of each boring, drill casing or 

augers, drill bits and drill rods were transported by truck to the steam cleaning area. Because of their 

length (20 feet) drill casing from the second-HSU monitoring well drilling procedures was cleaned while 

on the support truck. Hollow-stem augers used for soil borings and first-HSU monitoring well 

installations were placed in a specially built self-contained trough for cleaning. Rinsate collected in the 

bermed area and the trough was pumped into 55-gallon drums and stored at the Cobalt-60 Field. The 

disposition of each drum will be evaluated during the waste characterization currently underway, and will 

remain the responsibility of UC Davis. 

In addition to the drilling equipment, all monitoring-well PVC casing, stainless steel screen, and 

centralizers were steam cleaned prior to installation. Cleaned well materials were covered with 4 mil 

visqueen transported to the well site. 

UC Davis E H W  personnel collected swipe samples from sampling equipment, drilling 

equipment, vehicles and well construction materials before they were removed from the steam cleaning 

area. The swipe samples were then measured for radiologic counts. Swipe samples were also used as 

a visual check on the efficiency of the steam cleaning to remove soil from the equipment. If the swipe 

sample was not visually clean, that piece of sampling or drilling equipment or well casing was re-cleaned 

/ and tested again. Cleaned equipment was not removed from the cleaning area until approval was given 
1 

by UC Davis EH&S personnel. 

No swipe samples collected from drilling or sampling equipment, the vehicles, or the well 

construction materials had any elevated radiologic counts. 
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A-3.0 QUARTERLY GROUNDWATER AND SURFACE WATER SAMPLING PROCEDURES 

Dames & Moore sampled 18 groundwater monitoring wells on a quarterly schedule during the 

Phase I1 investigation. Groundwater sampling procedures are described in this section and include 

equipment inspection and calibration, well purging, measurement of field parameters, sample filtering 

and preservation, and labelling and shipment of sample containers. 

A-3.1 PREPARATION AND MOBILIZATION 

Prior to quarterly groundwater sampling, the Field Operations Lead gathered and inspected 

equipment and instruments to verify that they were in proper working condition. These activities 

included: 
Notifying CEP Laboratories 3 to 4 weeks in advance of sampling activities of the number 
of samples and types of analyses, and requesting the proper number of sample containers, 
ice chests, and blue ice. Upon receipt, inspecting sample containers, notifying the 
laboratory of any missing or broken bottles, and pre-labeling sample bottles; 

Notifying UC Davis and EM0 staff of sampling schedule; 

Checking the combination HyDac ~Hlconductivity meter for accuracy by calibrating for 
pH with NIST traceable pH solution buffers, checking the electrical conductivity (EC) 
meter with 10 pmhoslcm, 100 pmholcm, 1,000 pmholcm NIST traceable EC solutions, 
and checking the temperature meter with a NIST traceable thermometer; 

Checking that the turbidity meter, water-level indicator, electrical generator, oil-less air 
compressor, and bladder pump control box were in proper working condition; 

Assembling a bound field notebook that includes groundwater sample tracking forms, 
field memos, field records of water sampling, and instrument calibration forms (Figures 
9 through 12); 

Assembling additional forms including sample Chain of Custody (COC) (Figure A-2) and 
pre-addressed airbills for overnight shipment; and 

Reviewing proper sampling and health and safety protocol. 
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SAXPLE TRACKING FORM 
(To be filled out from COC) 

Pro j ec t Name UCD/LEHR JOB # 10805-454-044 

PHASE I1 SITE CHARACTERIZATION 

SAMPLE NUMBER Date Time 

1, 

11. (REPLICATE) 

NO. 11 is a replicate sample of 

& DAMES & MOORE 

DAMES & MOORE 
SOIL SAMPLE TRACKING 

Phase II Site Characterization 
LEHR Environmental Restoration 

FEBRUARY 1993 .- 

1 0805-454-044 DOE1 A-3.2 FIGURE A-9 



FIELD MEMORANDUM 

ACTION INFO 

To: / I  11 FBI-:  

From: Replv Requ~red Bv: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ROUT INC 

114.8 (REV. 568) ~ s & M O O ~  

DAMES & MOORE 
FIELD MEMORANDUM 

Phase II  Site Characterization 
LEHR Environmental Restoration 

DAMES & MOORE FEBRUARY 1993 
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DAMES & MOORE 
FIELD RECORD OF WATER SAMPLING 

Phase I! Site Characterization 
LEHR Envmnmental Restoration 

2@!+ DAMES & MOORE FEBRUARY 1993 
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DAHES & MOORE - EM0 
QUALITY ASSURANCE PROCEDURE 13 

REVISION: 0 
DATE: June 1990 

PAGE 8 OF 9 

EXEIBIT A 

INSTRUHENT CALIBRATION LOG. 

INSTRUHENT N A W  

MANUFACTURER 

EQUIPKENT SERIAL NO. D&H ASSET NO. 

DATE ACQUIRED OR PLACED IN SERVICE 

CALIBRATION RECORD 

DATE CALIBRATED BY: 

CALIBRATION STANDARD: 

CALIBRATION P-SOCEDURES: 

ACCEPTANCE CRITERIA: 

RESULTS : 

COMXENTS : 

NEXT CALIBRATION DUE: 

Laboratory Supervisor (signature) 

= = I P P ~ P I P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ O E ~ ~ . . P I I I P P P ~ ~ I I I I I I I ~ I I I I ~ = = = = P = ~ = I = = = = = = = = = = = = = = =  

CALIBRATION RECORD 

DATE CALIBRATED BY: 

CALIBRATION STANDARD: 

CALIBRATION PROCEDURES: 

ACCEPTANCE CRITERIA : 

-- 

NEXT CALIBRATION DUE : 

Several page. will be required for each instrument 

INSTRUMENTATION CALIBRATION FORM 
Phase II Site Characterization 

LEHR Environmental Restoration 
@ DAMES & MOORE FEBRUARY 1993 
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A-3.2 WELL PURGING 

Prior to sampling each.monitoring well, the static water level was measured with an electric water 

level indicator. Depth-to-water measurements were recorded to the nearest 0.01 foot on the Field Record 

of Water Sampling form. Each well was then purged to allow sample collection of fresh formation water. 

Monitoring wells UCD-l,-4,-7,-lO,-ll,-L?,-13,and -14 were purged with dedicated bladder pumps. 

Monitoring wells UCD-15 through UCD-24 were purged using dedicated submersible electric pumps. 

If the static water levels dropped below the level of the pumps, the pumps were removed, placed in clean 

plastic bags, and the well was purged and sampled using a disposable bailer. Purging of each monitoring 

well continued until: 

(1) Three to five casing volumes were removed from the well: and 

(3) The field pH, specific conductivity, temperature, and turbidity measurements of the 
discharged water had stabilized. 

Field instruments were calibrated once prior to beginning daily sampling activities, and then every 

four hours (pH meter), or before each well was sampled (turbidity meter). Calibration information was 

recorded on the Instrument Calibration Form and noted on Field Memos. All field groundwater 

measurements were recorded on Field Record of Water Sampling forms. 

Wells that were pumped or bailed dry prior to removing three casing volumes of water were 

allowed to recover and then pumped or bailed dry a second time. Field measurements of temperature, 

pH, specific conductivity, and turbidity were then collected as the well filled the second time. 

A-3.3 GROUNDWATER SAMPLING 

Groundwater samples were collected from monitoring wells upon the completion of purging. 

Samples from wells UCD-1,-4,-7,-10,-11,-12,-13, and -14 were collected from dedicated, bladderdriven 

sampling pumps. Samples from wells UCD-15 through UCD-24 were collected from the dedicated 
4 

submersible electric pumps. If static water levels dropped below the level of the bladderdriven sampling 

pumps, samples were collected from clean, disposable bailers. 

"Dry" wells were confirmed by comparing field well depth measurements to well construction 

specifications and documented on Field Record of Water Sampling. When necessary, dedicated pumps 

were removed to make sure the pump did not interfere with groundwaterdepth readings. 

Groundwater samples were collected directly from the sampling pumps into sample containers 

supplied by CEP and preserved as indicated by CEP sampling instructions provided in Table A-8. 



TABLE A-8 

SAMPLING INSTRUCTIONS PROVIDED BY CEP LABORATORY 

PHASE I1 SITE. CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

HNO, Nitric Acid 

H,SO, Sulfuric Acid 

C Centigrade 

Groundwater samples for metals analyses were filtered with in-line, 0.45-micron, Geotech 

disposable filters prior to preservation. Samples collected with a bailer were filtered using a portable 

peristaltic pump and disposable in-line filters. Sample containers were labelled with site name, well 

identification, date, time, requested analyses, and preservation method. 

PRESERVATION 

METHOD 

pH < 2, HNO, 

Cool to 4°C 

pH < 2, H,SO, 

Cool to 4°C 

Cool to 4°C 

Cool to 4°C 

pH < 2 HNO, 

Cool to 4°C 

Cool to 4°C 

PARAMETERS 

Metals, Sodium, Potassium, 

Magnesium, Calcium 

Hexavalent Chromium, Turbidity, 

Sulfate, Chloride, Alkalinity, TDS 

Nitrates, COD, Phosphate 

Formaldehyde 

Pesticides EPA-608, 

Semivolatiles EPA-625 

Volatiles EPA-624 

Gross Alpha, Gross Beta, 

Strontium-90, Gamma Spec. 

Tritium 

Carbon- 14 

A "blind" replicate sample was collected from every tenth well by simultaneously filling a second, 

identical set of sample containers, and labelling the containers with a fictitious well identification. 

Replicate samples were collected from different wells each quarter and documented on the Sample 

Tracking Form and the Field Record of Water Sampling. 

CONTAINER 

One, 1-Liter Plastic 

One, 1-Liter Plastic 

One, 1-Liter Glass 

Two, 40 ml. Glass Vials 

One, 1-Gallon Amber Glass 

Two, 40 ml. Glass Vials 

One, 1-Gallon plastic 

One, 4-Ounce Glass 

One, 1-Liter Plastic 
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Sample and replicate containers were packed in ice chests containing sealed blue ice and a 

completed, signed, and dated COC. Ice chests were delivered daily to Federal Express for overnight 

delivery to CEP Laboratories in Santa Fe, New Mexico. Upon receipt of the sample shipment, CEP 

transmitted a copy of the completed COC (Figure A-2) by facsimile to Dames & Moore, noting any 

missing or damaged containers. When appropriate, sample water was taken from undamaged bottles from 

the same well. If sufficient sample water could not be extracted from remaining bottles, analyses for that 

sample were halted and the well was resampled. Dames & Moore then approved the samples for 

analysis. Samples were not collected or shipped on Fridays to avoid potential Saturday delivery and 

analysis problems. 

A-3.4 QUARTERLY SURFACE WATER SAMPLING 

During the Phase I1 investigation, Dames & Moore sampled surface water from Putah Creek on 

a quarterly basis in conjunction with the groundwater sampling. Preparation and mobilization procedures 

for surface water sampling are similar to those described for groundwater sampling and were completed 

at the same time. Surface water samples were collected from three locations (Figure A-13): the sewage 

treatment plant outfall tributary (designated STPO), upstream of the LEHR facility (designated PCU), and 

downstream of the LEHR facility (designated PCD). 

Prior to sampling at each location, 2 to 3 field measurements of pH, electrical conductivity, 

temperature, and turbidity were recorded. .Samples were then collected into interchangeable glass sample 

bottles using a model "DH48" depth integrated water sampler (Figure A-14). Sample water was 

transferred to the appropriate laboratory-supplied sample containers, and labelled with the site name, 

sample location designation, time, date, requested analyses, and preservatives. One "blind" replicate was 

collected from one of the surface water sample locations each quarter. Samples and replicate samples 

were preserved and transferred to portable ice chests containing blue ice and a completed COC. Samples 

were delivered daily to Federal Express for overnight delivery to CEP Laboratories. Sample receipt 

inspection and notification procedures for surface water samples were the same as procedures described 

for groundwater samples. 
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Streamlined Aluminum Casting 7 

I_ 
13 Inches - 

A) 'USDH-48' Depth Integrated Water and Suspended Sediment Sampler 

Intake Nozzle 
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B) Clamshell-Type Bottom Sediment Sampler 

SURFACE WATER AND 
SEDIMENT SAMPLERS 

DOE Phase II Site Characterization 
Davis. California 
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A-4.0 SOIL BORING AND SAMPLING 

Seven deep (25 to 30 feet bgs), three intermediate depth (10 feet bgs), and 38 shallow (18 inches 

to five feet bgs) soil borings were drilled as part of the Phase I1 Site Characterization. During drilling, 

soil samples were collected and analyzed for chemical constituents listed in Tables A-9 through A-1 1. 

A-4.1 SAMPLE LOCATION AND FREQUENCIES 

Location of the Phase I1 soil borings are shown in Figures A-15 and A-16. Borings at LEHR were 

located to evaluate areas of interest (Figure A-17) identified in previous investigations. The locations 

were approved by the UC Davis technical representative and cleared with UC Davis physical plant 

personnel. Six soil samples from each deep soil boring, four samples from each intermediate soil boring, 

and two samples from each shallow soil boring were submitted to the laboratory for chemical analysis. 

Soil samples were collected from these borings at the surface, at a depth of 12 to 18 inches, and at 

specific intervals (every five feet). Additionally, samples were obtained from specific zones of interest 

such as lithologic changes, as determined in the field by the UC Davis Technical Representative and the 

Dames & Moore on-site Geologist. Tables A-9 through A-1 1 list soil samples collected from each boring 

and identify those samples submitted for chemical analysis. Additionally, the tables list the analyses 

requested for soil samples. 
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TABLE A-9 
SUMMARY OF SOIL BORING SAMPLE DEPTHS' 

AND ANALYTICAL REQUESTS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

.,., /... :.. 10) Samples submitted for chemical and radiologic testing. 

17 CAM Metals 
Hexavalent Chromium 
Nitrates (as Nitrogen) 
Formaldehyde 
Organochlorine Pesticides (EPA 8080) 
Volatile Organic Compounds (EPA 8240) 
Semivolalile Organic Compounds (EPA 8270) 
Gross Alpha Gross Beta 
Tritium 
Strontium 90 
Gamma-Emitters 

"Diesel 

* Depths in feet below ground surface. 
NS Depth not sampled. 

For SB-16 through SB-21 only. 



TABLE A-10 
SUMMARY OF LEHR DOG PEN SAMPLES AND 

ANALYTICAL REQUESTS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

:.:.:.:.:::-, 1[7# .......... ....... . Samples submitted for chemical and radiologic testing. 
.. ..... ... ....... . . . . . . . . . . . . . . . . . . . 

Analysis Request for Pen Samples 

Chloride 
Nitrates 
Radiologic Scan 

*Includes Carbon-14 
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TABLE A-1 1 
SUMMARY OF SOIL SAMPLE DEPTHS' AND 

ANALYTICAL REQUESTS 
OLD AEC PROJECT SITE, MAIN CAMPUS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

......... ......... ......... ......... ........ ......... s.mPks ~ubmmod fa chcmiul ......... ................. ................. 1[71 and radi,ic testing. 
Chlordaoc 
Tritium 
Strontium 90 
Cdca 14 

Depths in inches below ground surface. 
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A-4.2 SAMPLE DESIGNATIONS 

Soil borings are identified in accordance with a system used for previous investigations at the 

LEHR facility. The seven deep borings are designated SB-22 through SB-28. Intermediate depth borings 

are designated SB-19 through SB-21. Samples are further identified using the depth and sample ring 

modifiers as described previously in Section A-2.3 of this appendix. Twenty-five shallow borings located 

within the dog pen areas are designated by dog pen number such as E-24 (Figure A-15). Soil samples 

collected from the shallow borings in the dog pen areas are designated PS- for Pen Sample, followed by 

the row letter and dog pen number. For example, a soil sample collected from dog pen E-24 is 

designated as PS-E24. Three additional shallow borings are located at the northeast chemical dispensing 

area and are designated SB-16, SB-17 and SB-18. Ten shallow borings installed at the old AEC project 

site on the main UC Davis campus are identified as AEC-1 through AEC-6, and AEC-8 through AEC-11 

(Figure A-16). These sample numbers are also modified using depths and sample ring designation. 

Soil samples collected during drilling were labeled with Dames & Moore labels designating the 

name of the site, boring number, depth, matrix identification and classification, date collected and the 

sample collector's initials. 

A-4.3 SAMPLING EQUIPMENT AND PROCEDURES 

The following sections describe the sampling equipment and procedures used to drill and sample 

soil borings at the LEHR facility. Soil borings drilled for this investigation are summarized as follows: 

Seven deep borings to approximately 30 feet bgs; 

Three intermediatedepth borings to approximately 10 feet bgs; 

35 shallow borings to approximately 18 inches bgs; and 

Three shallow borings to approximately five feet bgs. 

All borings were advanced under the supervision of a Dames & Moore geologist working under 

the supervision of a California Registered Geologist. The on-site geologist was present at all times during 

drilling to: 

(1) Technically supervise the drilling subcontractor; 

(2) Maintain a continuous log of materials penetrated by the borehole; 

(3) Obtain and document soil samples; 
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(4) Test soil samples, drilling cuttings, and atmospheric conditions within the work-place 
with an OVA; and 

(5) Oversee implementation of Dames & Moore's Health and Safety Plan. 

A-4.3.1 Intermediate and D e e ~  Borings 

The three intermediate depth and seven deep soil borings were drilled by Water Development 

Corporation in March 1990. The brings were drilled using a CME 55 truck-mounted %-inchdiameter, 

hollow-stem auger drilling rig. Drilling was performed without the introduction of drilling fluids, which 

allowed for the collection of undisturbed soil samples through the hollow stem of the augers. 

Cuttings generated during drilling were placed in DOT-approved 55-gallon drums supplied by 

UC Davis. Filled drums were closed and placed in the Cobalt40 Field. The disposition of drums will 

be evaluated based on the results of the waste characterization study currently underway and remain the 

responsibility of UC Davis. All drilling and sampling equipment was steam cleaned between borings at 

the dedicated steam cleaning area discussed in Section A-2.5. 

A-4.3.1.1 Soil Sam~ling 

Soil samples were collected using a Dames & Moore Type-U Sampler fitted with 2.5-inch- 

diameter, 3-inch long stainless steel rings. Sampling of the deep and intermediate soil borings was 

performed as described in Section A-2.3.1. A maximum of six soil-sample intervals from each deep 

boring and a maximum of four soil sample intervals in the intermediate borings were collected for 

chemical and radiologic analysis. Soil samples were collected at the surface, 12 to 18 inches bgs, and 

specific intervals. 

Seventy-one soil samples were collected from the intermediate and deep soil borings. Table A-9 

l lists soil-sample depths from each boring and identifies samples submitted for chemical analysis. 
1 

A-4.3.2 Shallow Soil Borings 

Surface soils and soils at a depth of 12 to 18 inches bgs were collected in the North Chemical 

Dispensing Area, the Dog Pen Area, and the Old AEC Project site. Additionally, soil samples from five 

feet bgs were collected from two brings at the Old AEC Project site near a previous septic system leach 

field (Figure A-17). Borings located within current and former dog pen areas were randomly chosen 

using a random number generating program. Seventeen locations are in the western block of dog pens 



at LEHR, eight locations are in the eastern block of dog pens at LEHR (Figure A-15) and eight locations 

are in AEC dog pen sites (Figure A-16). 

Due to access difficulties and shallow boring depths, soil samples were collected using a hand 

sampler. In the dog pen areas at LEHR, the dog pen gravels (four to eight inches thick) at the surface 

were cleared away using a clean shovel prior to sampling. The hand-held sampler was operated by a 

10-pound hand-operated slide hammer that drives the sampler into subsurface soils. After the sampler 

was driven to the desired depth, it was removed by reverse hammering. A clean hand trowel was used 

to excavate soils from 6 to 12 inches bgs then additional samples were collected from 12 to 18 inches 

bgs. The five-footdeep borings near the Old AEC Project site septic system leach field were drilled 

using hand-augering methods. Samples from the five-footdeep borings were obtained using the hand- 

driven sampler. 

Soil samples were obtained using a 6-inch-long steel sampler containing two 3-inch-long stainless 

steel rings. The assembled sampler was driven by hand using the slide hammer. The depth interval 

sampled was from the surface to six inches bgs (sample rings "A" and "B," with "A" at top), and from 

12 to 18 inches bgs (sample rings "C" and "D," with "C" at the top). Two samples from each shallow 

boring were submitted for chemical analyses. Table A-10 identifies the dog pen samples submitted for 

chemical and radiologic testing. Generally the "A" and "C" rings were submitted for analytical testing; 

however, because of poor sample recovery from location C20, the "B" ring was submitted for analytical 

testing. The surface sample was collected at the interface of the natural soils and the dog pen gravels. 

Samples recovered in the sampler were separated, and stored as described in Section A-4.2. 

Four of the eight sampling locations in the dog pen area at the Old AEC Project site were covered 

with an asphalt parking lot for the fire and police station. These sample locations required the removal 

of the asphalt to allow sample collection of the soils from beneath the asphalt. After the asphalt was 

removed, the road base was removed and soil samples were collected as described above. The asphalt 

was repaired immediately following collection of soil samples. Information obtained from UC Davis 

indicated that several feet of soil may have been removed during construction of the fire and police 
1 

stations. No fill materiallnative material contact was noted in any of the Old AEC Project area borings. 

A-4.4 SAMPLE HANDLING AND ANALYSIS 

A geologist on-site maintained a boring log, and a field log for each intermediate and deep 

boring. Boring logs for the shallow borings were not prepared for this report; however, a summary of 

the materials encountered is presented with the geologic findings in Section 6.2 of the Phase I1 Report. 

Samples were placed on blue ice and kept in coolers until delivered to the laboratory for analysis. 

Quality control samples were collected as specified in the QAPP. Tables A-9 and A-1 1 identify samples 
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submitted for chemical and radiologic testing. Additionally, these tables list the chemical and radiologic 

analyses requested. 



A-5.0 SEDIMENT SAMPLING 

One sediment sample each was collected from the stormwater lift station at LEHR and from the 

Wastewater Treatment Plant outfall by Putah Creek on February 22, 1990. Sediment samples were 

collected and analyzed to evaluate possible impacts from previous waste disposal practices at the LEHR 

facility and stormwater runoff. 

A-5.1 SAMPLE LOCATION AND FREQUENCIES 

Sediment sample locations are shown in Figure A-13. Sampling frequency consisted of a single 

sampling event at each location. Sediment samples were submitted for chemical and radiological analyses 

listed in Table A-12. 

A-5.2 SAMPLE DESIGNATIONS 

The sediment sample collected at the lift station is designated LS-1, and the sediment sample at 

the outfall by Putah Creek, OF-1. The sediment samples collected were tagged with laboratory-supplied 

labels designating the name of the site, sample number and location, matrix, date collected and the sample 

collector's initials. 

A-5.3 SAMPLING EQUIPMENT AND PROCEDURES 

The following sections describe the sampling equipment and procedures used to collect the two 

sediment samples. Samples were collected under the supervision of UC Davis EH&S personnel. 

A-5.3.1 Lift Station Sediment Sam~ling 

An Eckman dredge (Figure A-14) was used to collect a sediment sample from the upper six 

l inches of the sediment at the bottom of the holding tank at the LEHR stormwater lift station. The total 
1 

thickness of the sediment in the lift station was not assessed. The sampling dredge was decontaminated 

before and after use with a mild detergent and water, and rinsed with clean water, followed by a distilled 

water rinse. 



TABLE A-12 
SUMMARY OF SEDIMENT SAMPLES AND 

ANALYTICAL REQUESTS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

11 sample ID I Date 11 

LS: Lift Station 
OF: Wastewater Treatment Plant Outfall 

17 CAM Mctrb 
Hen& Chromium 
N i  (as Nio) 
Formaldcby& 
c l r p d h k P a t i c i d a ( E P A 8 0 8 0 )  
Vohtile O q p k  Comeouod. (EPA 8240) 
SemivohtikOrgrniccompamd.(EPA8270) 
ormAp&orm&t, 
Tritium 
Strmtium-90 
Ounma-Emhien 



The dredge was lowered on a nylon rope through a manhole access into the underground holding 

tank at the lift station and placed on the bottom of the tank. A messenger weight was sent down the 

nylon rope to trigger the closing mechanism, enclosing sediment and water in the dredge. The dredge 

was then lifted out of the tank, and suspended over a clean glass sample container set on plastic sheeting. 

The sediments were then transferred into the glass sample container. The container was sealed with a 

screw-type lid, and labeled as described in Section A-4.3. Excess sediment and water were poured back 

into the holding tank. 

A-5.3.2 Wastewater Treatment Plant Outfall Sediment Sam~ling 

The UC Davis Wastewater Treatment Plant outfall sediment sample was collected using a clean 

hand-trowel to sample sediment from a mid-stream location approximately halfway between Putah Creek 

and the UC Davis Wastewater Treatment Plant outfall pipe (Figure A-13). The sediment from the outfall 

was placed into a clean glass container. The container was then sealed with a screw-type lid, and labeled 

as described in Section A-4.3. 

A-5.4 SAMPLE HANDLING AND ANALYSIS 

Sediment samples from the stormwater lift station and the outfall location were placed in an ice 

chest cooled with blue ice. The ice chest served as the container to ship the samples to the analytical 

laboratory. The chain-of-custody records specifying analytical requests were routed to the analytical 

laboratory with the sealed ice chests. Chain-of-custody records were maintained following standard 

procedures outlined in the QAPP and are presented in Appendix E. 

The geologist on site maintained a field record while collecting sediment samples (Figure A-1 1). 

Samples for laboratory analyses were labeled and transported under chain-of-custody procedures described 

in the QAPP. Table A-12 identifies analyses requested for theses samples. 
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A-6.0 AQUIFER ANALYSIS 

Slug tests were used to estimate hydraulic conductivity (K) in the immediate area around a 

monitoring wells. During the Phase I1 Investigation, slug tests were performed on monitoring wells 

UCD-10, UCD-11, and UCD-17 through UCD-24. During the contaminant Pathway Analysis Study, 

slug tests were conducted on monitoring wells UCD-4 and UCD-12 through UCD-16. Results of the slug 

tests are presented in Appendix L. The principle behind the slug test is to quickly change the water level 

in a well, either by addition or removal of a known volume of water and measure the resulting fall or 

rise in the water level over a period of time as the water level equilibrates. Graphical procedures, based 

on groundwater flow equations, use plots of the measured changes in water level versus time to estimate 

hydraulic conductivity. The following sections describe procedural and analytical methods used to 

conduct slug tests at LEHR. 

A 4 . 1  SLUG TEST PROCEDURE 

Prior to conducting the slug test, dedicated sampling pumps were removed from the wells to be 

tested and the water levels are allowed to stabilize. The pumps were placed in clean plastic bags to 

minimize potential contamination. Pressure transducers, used to measure head in feet, were lowered into 

the well with the connecting cables secured to the well head to help hold them in place. Initial readings 

of the transducers were recorded in addition to initial water levels, using a water-level indicator, before 

the slug was introduced into the water column. Water displacement in the well was accomplished by 

introducing than removing a gravel- or water-filled slug constructed of PVC pipe. 

Falling-head tests were conducted by quickly dropping the slug into the water column. Water- 

level changes over time were measured by the pressure transducer and recorded by a data logger. 

Measurements continued until water levels dropped to 90 percent of their original level. 

The data logger was programmed in log time scale. The log time scale was used so that less 

frequent readings were taken when head changes occurred more slowly near the end of the test. This 

reduced the data that needed to be processed, but still maintained adequate readings when needed. 

Once the falling head tests were completed, rising head tests were conducted by pulling the slug 

from the water column and measuring the change in water level over time. Again, measurements 

continued until recovery reached 90 percent of the original water level. Comparison of falling-head and 

rising-head test were used to estimate hydraulic conductivity. 

The PVC slug, connecting rope, transducer, cable, and water-level indicator were washed after 

each test following standard decontamination procedures. First, the equipment was washed in tap water 
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containing trisodium phosphate (TSP), then rinsed with tap water, followed by a final rinse with distilled 

water. 

A-6.2 METHOD OF ANALYSIS 

Data have been analyzed using the Bouwer and Rice (1976) method for unconfined aquifers. This 

method is applicable to both fully or partially penetrating wells in an unconfined aquifer or water-bearing 

zone. Calculations were performed with the aid of interactive computer software. Water-level data were 

plotted on a log linear scale. A straight line was chosen to best fit the data. Hydraulic conductivity is 

then calculated based on the slope of the line and physical parameters of the welllaquifer system using 

the Bouwer and Rice equations. 

The general formula for calculating hydraulic conductivity by the Bouwer and Rice method is: 

Where: K= 

r, = 

r, = 

hydraulic conductivity (lengthltime); 

well radius (length); 

boring radius, or radial distance between the 
undisturbed aquifer and the well center (length); 

length of well screen, perforated zone, or 
uncased portion of the well (length); 

equivalent radial distance over which the head 
loss y is dissipated in the flow system (length); 

depth to water referenced to static level at time 
t = 0 (length); 

depth to water referenced to static level at time 
t (length); and 

time after start of test (time). 



In = Natural log. 

A best-fit straight line of a plot of log y versus t ,  the values for t ,  yo and y, were obtained to 

calculate ( l / t )  In (ybyJ. 

For a partially penetrating well in unconfined or semi confined conditions, In (R JrJ is calculated 

from: 

Where L,= distance from static water level to bottom of well 
screen (length); and 

H= aquifer thickness (length). 

The terms A and B are dimensionless coeficients that are functions of LJr0 and are obtained from 

nomograms. 

It has been found empirically that when the term 

it has negligible effect on In(r/r,, as H increases, so a maximum value of 6 should be used for this term. 

For fully penetrating wells, the term (H-LJrW cannot be used. In this case, 



where C is a dimensionless coefficient which is a function of LJr, and is obtained from a nomogram. 

The following assumptions apply to the Bouwer and Rice solution: 

The drawdown of the water table is negligible compared to the drawdown in the well, y; 

Flow to and from the unsaturated zone is negligible; 

Well head losses are negligible; and 

The aquifer is homogeneous and isotropic in the area within Re. 
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A-6.3 GROUNDWATER MODEL DESCRIPTION 

This section discusses the input parameters and calibration results for the groundwater model, 

and expands on the results discussed in Section 6.6. To minimize boundary effects, the model developed 

covers an area much larger than the site and extends beyond the limit of the data collected. Therefore, 

the model is kept simple and properties are assumed constant over the model domain. A three- 
dimensional flow model was used that included two layers: Layer 1, representing the first HSU, and 

Layer 2, representing the second HSU. This system allowed evaluation of the hydraulic interaction 

between the two zones. The Modular Three-Dimensional Finite-Difference Groundwater Flow Model 

(MODFLOW) program was used to conduct modeling. 

Input parameters are based on site information when available, but also rely on published 

empirical relations between material type and material properties, and model results during calibration. 

Sample input files for the models are included in Appendix M. Input parameters are discussed below. 

Hydraulic conductivities input into the model are based on slug tests conducted across the site. 

Slug test results for the first HSU range from 1.9 x ftlsec to 8 x ftlsec, while results for the 

second HSU range from 2 to 6 x 1 V  ftlsec. The value of 2 X 10" ftlsec was used over the majority 

of Layer 1, while values of 1 x 106, 3 x 106, 7 x lW, 3 x l o5  and 4 x lo-' ftlsec wereused in areas 

surrounding specific wells on site, based on slug test results. For Layer 2, a value of 3 x 104 ftlsec was 

used initially, but responses in Layer 2 to pumping and recovery were too slow during initial simulations. 

Higher values were then input into the model to better simulate the recoveries seen in hydrographs 

discussed in Section 6.3. The final hydraulic conductivity value used for Layer 2 was 5 x lo3  ftlsec. 

Vertical hydraulic conductivity (KJ used in the model to estimate leakance between Layers 1 and 

2 were initially based on laboratory permeability results from samples collected from soil borings in the 

first HSU. These values range from 2.0 x 10" to 1.9 x 101° ftlsec. Recognizing that field permeability 

can be one to two orders of magnitude higher than those measured in the laboratory, a value of 

2.0 x lo7 ftlsec was used in the model for Layer 1, while a K, of 0.0025 ftlsec, 50 percent of the 

horizontal hydraulic conductivity, was assumed for Layer 2. 

Initial runs using the Kv values described above resulted in larger simulated head differences 

between the two layers than those measured in the field. Values of K,, for Layer 1 were then raised to 
reduce the simulated head differences between Layers 1 and 2. A value of Kv for Layer 1 of 2.5 x 106 

ftlsec was obtained at the end of calibration. 

Top and bottom elevations of the layers were based on boring log data and assumed to be 

constant over the entire modeled area. The top of Layer 2 (bottom of Layer 1) was set at -50 feet, and 
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Layer 2 was defined as 50 feet thick over the entire site. Storage coefficients and specific yield of the 

layers on site have not been measured; therefore, these parameters were estimated based on empirical 

relationships. Freeze and Cherry (1979) and Bouwer (1978) list ranges of storage coefficients and 

specific yields for various sediments. Based on this information, a value of 0.001 was used for Layer 

2 and 0.2 for Layer 1. 

The south fork of Putah Creek was simulated as a losing stream (where water infiltrates from the 

stream to the aquifer) within the model domain (see Section 6.4). Stream input parameters included 

stream stage, stream bottom elevation and stream bottom conductance. These three parameters are used 

by MODFLOW to estimate the infiltration rate from the creek to the aquifer. Infiltration from Putah 

Creek to the first HSU was based on observations of areas of no flow in the creek and stream flow 

measurements at Old Davis Road. Assumptions made in estimating stream recharge includes no flow 

west of the site, the rate of infiltration was constant over the entire reach, and evaporation was negligible 

(a conservative assumption to maximize infiltration). The rate of infiltration was also assumed constant 

over time and was based on observed groundwater levels occurring below the bottom of the creek, 

resulting in infiltration rates depending only on creek bottom conductance and creek stage. 

Reconnaissance of Putah Creek showed that at flows of about 2 cfs at Old Davis Road, no flow 

occurred approximately 12,000 feet downstream. Assuming no evaporation and no changes in storage 

within the creek, the rate of infiltration between Old Davis Road and the point of no flow would equal 

the flow measured at Old Davis Road. Model parameters of stream stage, bottom elevation, and bottom 
conductance were then input to simulate the estimated infiltration rate of two cfs over a 12,000-foot length 

of stream. A stream stage of 24 feet and bottom elevation of 20 feet were assumed constant over the 

model domain. It was assumed that infiltration was constant over the entire reach, such that, if two cfs 

infiltrates over a 12,000-foot length, then about one cfs would infiltrate over a 6,000-foot length. Bottom 

conductance varied over the model, depending on cell size, to obtain a total infiltration rate (through all 

the stream cells) equal to a flow rate of one cfs. Table A-13 lists input parameters for steam recharge 

parameters. 

Recharge due to precipitation was also included in the initial simulations assess how rainfall 

would affect modeled water levels. Recharge from precipitation was modeled by assuming 50 percent 
of the mean annual precipitation at Davis infiltrated to groundwater. Recharge from irrigation of off-site 

agricultural lands and evapotransportation were not included in the model. 



TABLE A-13 
ESTIMATION OF INPUT FOR RIVER RECHARGE PACKAGE 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 
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LAYER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

PERCENT 
TOTAL 
AREA 

0.050 

0.050 

0.013 

0.025 

0.013 

0.025 

0.025 

0.025 

-- 

0.013 
- 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

WEIGHTED 
INFIL. RATE 

(c fs) 

0.050 

0.050 

0.013 

0.025 

0.013 

0.025 

0.025 

0.025 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

CELL 
AREA 
(ft sq.) 

20,000 

20,000 

5,000 

10,000 

5,000 

10,000 

10,000 

10,000 

5,000 
-- 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

CELL 
' 

ROW 

21 

2 1 

22 

23 

24 

25 

26 

26 

25 

25 

25 

25 

25 

25 

25 

25 

25 

LOCATION 

COLUMN 

7 

8 

9 

9 

9 

10 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

BOTTOM 
COND. 
(ftlsec) 

0.0125 

0.0125 

0.003 1 

0.0063 

0.0031 

0.0063 

0.0063 

0.0063 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

RIVER 
STAGE 

( ft) 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

BOTTOM 
ELEVATION 

( ft ) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 



TABLE A- 13 (Continued) 
ESTIMATION OF INPUT FOR RIVER RECHARGE PACKAGE 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

I CELL LOCATION I CELL I PERCENT I WEIGHTED I RIVER I BOTTOM I BOTTOM 
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v 

LAYER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ROW 

26 

26 

26 

27 

27 

27 

28 

28 

28 

29 

29 

29 

30 

30 

30 

3 1 

3 1 

AREA 
(ft sq.) 

5,oOO 

5 ,000 

5,ooO 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5,000 

5 ,o 
5,000 

wc'o 

5,000 

5 ,000 

COLUMN 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3 1 

32 

33 

34 

35 

36 

37 

TOTAL 
AREA 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

INFIL. RATE 
(cfs) 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

0.013 

STAGE 
( ft) 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

ELEVATION 
( ft) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

COND. 
(ftlsec) 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.003 1 

0.0031 

0.003 1 

0.003 1 

0.003 1 

0.0031 

0.0031 

0.0031 

0.003 1 

0.0031 

0.003 1 

0.003 1 

0.003 1 



TABLE A-13 (Continued) 
ESTIMATION OF INPUT FOR RIVER RECHARGE PACKAGE 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

.. 

I Totals: 

PERCENT 
TOTAL 
AREA 

0.013 

0.013 

0.013 

0.013 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.050 

0.050 

0.050 

0.050 

0.050 

CELL 
AREA 
(ft sq.) 

5,000 

5,000 

5,000 

5,000 

10,000 

10,000 

10,000 

10,000 

10,000 

10,000 

20,000 

20,000 

20,000 

20,000 

20,000 

LAYER 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

400,000 100 1 

WEIGHTED 
INFIL. RATE 

(cfs) 

0.013 

0.013 

0.013 

0.013 

0.025 

0.025 

0.025 

0.025 

0.025 

0.025 

0.050 

0.050 

0.050 

0.050 

0.050 

CELL 

ROW 

3 1 

32 

32 

33 

33 

34 

35 

36 

36 

37 

3 8 

38 

39 

39 

40 

LOCATION 

COLUMN 

38 

39 

40 

4 1 

42 

43 

44 

45 

46 

47 

4 8 

49 

50 

5 1 

52 

BOTTOM 
COND. 
(ftlsec) 

0.003 1 

0.0031 

0.003 1 

0.003 1 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0063 

0.0125 

0.0125 

0.0125 

0.0125 

0.0125 

RIVER 
STAGE 

(ft) 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

24.0 

BOTTOM 
ELEVATION 

(ft) 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 



Boundary conditions were set to help define flow conditions monitored on site. General Head 

Boundaries for both layers were defined on the east and west ends of the model, while no flow boundaries 

were defined north, south and at the bottom. The bottom of Layer 2 was set as a no-flow boundary based 

on the clay layer found at the base of the second HSU. The amount of flow through the general head 

boundary depends on the parameters input by the user and heads predicted by the model. General heads 

of 16 feet AMSL on the west end and 2 feet AMSL on the east end were set for both layers (Figure 

A-18). These values were used so that during steady state, the gradient would be about 0.0013. Specific 

input parameters are provided in Appendix M. Groundwater extraction wells were located both up- and 

downgradient of the site to simulate the seasonal change in water levels seen over the region due to 

agricultural pumping (Figure A. 18). These wells and their flow rates are not intended to represent actual 

well locations and flows, but were used only to simulate the regional drop in water levels observed during 

the summer months. Pumping well location and rates were chosen using an iterative process that started 

with known locations and assumed flow rates. Comparisons of simulated versus actual water levels over 

time resulted in the configuration used (see Appendix M). 

A-6.3.1 Flow Model Description 

Once model parameters were input, calibration simulations were conducted to (1) model observed 

drop and recovery of water levels over time; (2) model responses of both layers to regional pumping; and 

(3) model observed on-site gradient of Layer 2. Calibration compared hydrographs of simulated water 

levels with measured water levels monitored on site. Parameters evaluated during these simulations 

included leakance between layers, hydraulic conductivity of Layer 2, and location and pump rates of 

"regional" pumping wells. The model was calibrated to the parameters listed in Table A-14. As 

mentioned earlier, hydraulic conductivity of Layer 2 is higher than that estimated by slug tests, but is still 

within the range of expected values for hydraulic conductivity based on aquifer material (Bouwer, 1978), 

and leakance is higher than that estimated by using lab permeability test data. 

) 
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TABLE A- 14 
MODEL INPUT PARAMETERS 

. PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

II Aquifer Type Unconfined Confined 
I 

11 Hydraulic Conductivity 1 7 x lo4  to 4 x 10' fUsec I 0.005 Wsec 

Storage Coefficient (specific yield) 1 0.20 0.001 

11 Vertical Hydraulic Conductivity 2 .5  x Wsec 0.0025 Wsec 

(1 Aquifer Top Elevation 1 Undefined I -SO feet 

II Aquifer Bottom Elevation -50 feet -100 feet 
I 

II Porosity I 0.35 I 0.20 

11 Bulk Density I 1.7 glml 1 1.7 glml 
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Calibration consisted of a one-year simulation that was broken into three separate periods. 

Period 1 (5 months) included recovery and recharge from November to March; Period 2 (4 months) 

included regional pumping from April to J U I ~  (to decrease water levels); and Period 3 (3 months) 

included groundwater recovery and no pumping. Comparisons of simulated and actual water levels are 

shown in Figures A-19 and A-20 for wells UCD-10 and UCD-18 and UCD-16 and UCD-17. The 

simulated water levels mimic actual trends, though there are some slight differences. Actual recovery 

of water levels during January and February are slower than those modeled and may be due to pumping 

during that time period. Water levels in the first HSU rise quickly in March, probably due to recharge 

from precipitation. Though the model included precipitation, it was not set to vary precipitation from 

month to month, but instead, averaged precipitation over an entire stress period (see input, Appendix M). 

In addition, simulated water levels do not drop as much as actual water levels during Period 2, possibly 

due to insufficient pumping in the model. 

Though there are differences between field data and simulated results, the model does mimic the 

general behavior of water level changes seen in both layers. Figure A-21 shows simulated water levels 

at the cell corresponding to the location of wells UCD-4 and UCD-15. The figure shows the differences 

in response time in the two different layers due to regional pumping, and also shows the changes in 

vertical gradient over time. 

Figures A-22 through A-27 show modeled water levels across the site for the ends of periods 1, 

2, and 3. As the figures show, gradients in the first and second HSUs are fairly consistent, and range 

from 0.0014 to 0.0025 fttft. The gradient simulated during recovery is close to that observed on-site for 

the second HSU; however, simulated gradients become steeper during and after pumping. Flow direction 

in the second HSU is consistently to the northeast; however, the variable water levels seen over time in 

the first HSU are not simulated. The variations in first-HSU water levels may be due to spatial variations 

in leakage between the two zones, variations in pumping in the lower zone, and the high degree of 

geologic variability in the first HSU, that are not addressed in the model. 

Figures A-22 and A-24 also show the development of a groundwater mound beneath the creek. 

This would be expected, since the creek is modeled as a losing stream over the domain of the model and 

recharge is continually provided by discharge from the University of California Wastewater Treatment 

Plant. Figure A-23, which shows modeled water levels in the second HSU, also shows some influence 

from the creek recharging the upper zone, though the effects are much less pronounced. 
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Once the one-year simulation was completed, a longer simulation was conducted to simulate 

changes in water levels over time. Each year of the simulation was divided into a six-month period of 

recovery and a six-month period of pumping. The six-month period of recovery included recharge based 

on 50 percent of a mean annual precipitation of 18 inches (9 inches over six months). Both the gradient 

on the site and over-all water levels were reviewed after the simulation. 

Figures A-28 and A-29 show simulated water levels in Layers 1 and 2 at the end of pumping for 

year 20. The plots show a consistent gradient and lower water levels in Layer 2 than in Layer 1 (as 

would be expected at the end of pumping). 
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A-7.0 DOMESTIC SEPTIC TANK INVESTIGATION 

At the time of this report, the Domestic Septic Tank Investigation Task has not been completed. 

Details on the investigative methods to be used are presented in the Phase I1 Site Characterization Work 

Plan (Dames & Moore, 1990). A preliminary investigation of the condition of the domestic septic tanks 

was conducted in March 1990. 

UC Davis personnel approximately located six abandoned domestic septic tanks from construction 

plans at the LEHR facility. Approximate locations of the six septic tanks are shown in Figure A-31. The 

condition of the six tanks are listed below. 

1 I Northwest corner of Main Office I partially ~estroyed 11 

TAW 
NUMBER 

6 I Under Sidewalk near Animal Hospital #I 1 Unknown 11 

3 

LOCATION 

2 

3 

4 

5 

Three of the domestic septic tanks have been positively located using a combination of steel 

probes, shovels, and a backhoe. (Tanks 1,2 and 3). Indication of a fourth domestic septic tank (Tank 4) 

was found in UC Davis utility installation records. Further delineation of the location of the tank 

estimated to be located under the LEHR office building (Tank 5), or the tank estimated to be under the 

sidewalk near Animal Hospital 1 (Tank 6) will be delayed until investigation of the four other tanks is 

completed. 

CONDITION 

West of Imhoff Tanks 

Between the Clinical Pathology and Feed 
Mix and Specimen Storage Building 

Approximately 15 feet North of Tank #3 

Under Main Office Building 

Good 

Goodl Filled with Gravel 

Overlain by Several Utilities 

Unknown 





A-8.0 WASTE CHARACTERIZATION 

A work plan for the characterization of wastes generated during the previous Phase I and this 

Phase I1 investigation is currently being developed. This work plan will describe the methodologies that 

will be used to characterize wastes for disposal purposes. The wastes are currently stored in closed 55- 

gallon drums placed in the Cobalt-60 Field at LEHR, and remain the responsibility of UC Davis. 
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APPENDIX B 

QUALITY ASSURANCEIQUALITY CONTROL 

PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

B- 1.0 INTRODUCTION 

This appendix presents the Quality Assurance and Quality Control (QAIQC) activities conducted 

during the Phase I1 Site Characterization, LEHR Environmental Restoration. These activities were 

performed to comply with the requirements set forth in the Quality Assurance Program Plan (QAPP) and 

Quality Assurance Project Plan (QAPjP) included as Appendix B of the Phase I1 Site Characterization 

Work Plan. The Quality Assurance activities discussed in this appendix include: 

QA Staff and Project Personnel Training; 

Document Control; 

Drawing Preparation; 

Quality Control Checking; 

Measuring and Testing Equipment; 

Sample Handling; 

Surveillance Activities; 

Audits; and 

Record Control and Retention. 

Dames & Moore began the Phase I1 Site Characterization work under contract to the University 

of California Davis. In early 1990, EM0 was assigned prime contractor status to conduct the Phase 11 

Site Characterization and retained Dames & Moore to continue the actual field investigation as a 

subcontractor. With this management change, Dames & Moore was required to develop a Work Plan 

and Quality Assurance Program Plan (QAPP). The approved Phase 11 Site Characterization Work Plan 
1 

I included a detailed description of the Phase I1 Site Characterization tasks; a field sampling plan (Appendix 

A); a Quality Assurance Project Plan (QAPjP) that referenced the QAPP (Appendix B); a Health and 

Safety Plan (Appendix C); and a Project Management Plan (Appendix D). 

The QAPP was developed following the basic format of the Dames & Moore firm-wide QA 

Manual, and included the Battelle EM0 Master Services Agreement quality assurance requirements. The 

project Work Plan, which contained the QAPjP, was developed at the same time. Following review and 

approval of the QAPP, the QAPjP was submitted for review. The QAPjP was prepared to address 

specific project QA requirements of the Phase II Site Characterization, and included thorough referencing 



of the QAPP. The subcontract with CEP laboratories in Santa Fe, New Mexico also contains 

requirements that they comply with the Dames & Moore Battelle QAPP. 



B-2.0 QA ACTIVITIES 

The following sections discuss the QA activities conducted during the Phase I1 Site 

Characterization in compliance with the QAPP and the QAPjP. 

B-2.1 OA Staff and Proiect Personnel Training 

QAPP Procedures 1, 2, 3, and 4 detail the requirements for training the QA staff and project 

personnel. 

An indepth training program for quality assurance personnel was developed and conducted by 

the Dames & Moore Manager of Quality Assurance (MQA). The MQA has extensive training and 

auditing experience associated with the nuclear industry and is a Certified Lead Auditor. In October 

1989, the MQA conducted training for the Dames & Moore Coordinator of Quality Assurance (CQA) 

and acting Program Coordinator of Quality Assurance (PCQA). This training was documented as 

required by QAPP Procedures 1 and 2. The acting PCQA has received additional training since that date. 

This included a one-week session with the MQA (May 1990) and a one-week training course at the U.S. 
Department of Energy, Richland Field Office and Quality Training Resource Center (January 1992). In 

February 1992, the acting PCQA became a Certified Lead Auditor. The project quality assurance files 

contain all training and experience records for the MQA, CQA, and acting PCQA. 

The CQA and acting PCQA conducted QA training of the Dames & Moore technical, managerial, 

and support personnel assigned to this project. Course materials were developed by the CQA and acting 

PCQA according to QAPP Procedure 3. These materials were submitted to the MQA for approval, and 

training sessions were conducted in the Sacramento Dames & Moore office. Documentation of each 

training session has been prepared according to QAPP Procedure 3. Technical training of project 

personnel was limited to the field technicians. Documentation of training and experience for all project 

personnel is included in the QAIQC project files, according to QAPP Procedure 4. 

B-2.2 Document Control 

QAPP Procedure 5 describes the general requirements and responsibilities for development of 

program and project controlling documents. These documents include the Quality Assurance Program 

Plan, Work Plan, and Quality Assurance Project Plan. Requirements in Procedure 5 include project 

management responsibilities for document preparation, review, and approval, and the QA staff role for 

coordination of an independent technical review. QAPP Procedure 6 details the steps for review and 

controlled distribution of these documents. Both procedures include exhibits that provide guidance on 

document contents and format, signature cover sheets, and suggested considerations for technical review. 



Procedure 5 also details the requirements for preparation of document revisions and interim change 

notices. 

Technical review, approval, and release of reports have been conducted according to QAPP 

Procedure 20. The steps required in this process are similar to those described above for project 

controlling documents. These activities included management preparation of the document, QA 

coordination of technical review and approval, and documentation of the process for products submitted 

to EMO. 

B-2.3 Drawing Pre~aration 

QAPP Procedure 9 details the responsibilities and methods used to provide accountability for 

report drawings. The procedure covers receipt, distribution, control, checking, and approval of both 

internal and external drawings. Dames & Moore prepared drawings for this report that included maps, 

diagrams, cross sections, graphs, and other similar nondesign-type illustrations. To control these 

drawings, a drawing control log has been used by the Dames & Moore Technical Illustration department. 

Guidelines for preparation and use of this log are detailed in QAPP Procedure 9. 

B-2.4 Quality Control Checking 

A variety of methods were utilized to meet the data quality objectives. These methods included 

collecting and analyzing field sample replicates, analyzing trip blanks, and reviewing data packages 

received from CEP Laboratories. 

Replicate samples included two samples taken from the same location, submitted in separate 

containers, and analyzed separately. Replicates of water samples (monitoring well and surface water) 

were obtained by filling sample and replicate containers from the same sampling device. Replicate soil 

samples involved collecting two adjacent sample rings from the split-spoon sample. Frequency for 

collecting field replicates was one for every ten samples. 

Trip blanks are 40 rnl glass vials filled at the analytical laboratory with analyte-free water. They 

are used to identify potential sources of contamination during sample collection and transport. During 

the Phase I1 Site Characterization, one trip blank was included in each ice chest containing empty sample 

containers. The trip blank was not opened in the field during sampling and was returned to the laboratory 

in the same ice chest with the samples. Each trip blank was handled, transported, and analyzed for 

volatile organic compounds in the same manner as the actual field samples. Potential contaminants that 

may be introduced during transportation or from the laboratory include acetone, methylene chloride, and 
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chloroform. Trip blanks with these constituents may indicate inadequate sample bottle preparation, 

laboratory water of questionable quality, or inadequate laboratory practices. 

Dames & Moore evaluated each analytical data package received from CEP laboratories. The 

review process included quality control checking of analyte data, sample holding times, chain-of-custody 

records, trip blank data, and sample replicates. 

The data review process began with entry of electronic data from CEP into the Dames & Moore 

database. The data were printed out in table format and compared with the hardcopy record also sent 

by CEP. Data printouts and the CEP hardcopy records from the first two quarterly water sampling 

events were compared line by line for 100 percent of the entries. A minor number of entry errors were 

identified, and CEP was notified of the discrepancies. In subsequent sampling rounds, 25 percent of the 

data from each quarter sampling event was hand checked. Following the data output review, required 

sample holding times were compared with the sample chronology provided by CEP. If discrepancies 

were noted, CEP was notified immediately. The next review step included checking the database output 

for completeness against the sample chain-of-custody. This activity was conducted to establish a 

comparison of samples collected in the field with reported sample data. Any missing or erroneous 

information was immediately resolved. 

CEP also provided a quality assurance (QA) data section with each analytical data package. This 

QA section included sample data from the field replicates, trip blanks, analyte detection limits, method 

blanks, surrogate recoveries, spikes, and matrix spikes. Trip blank data was reviewed for any analyte 

that would indicate contamination of a batch of samples either in transport or analyzed in the laboratory. 

If questionable detections were identified, the appropriate batch of samples would be noted and CEP 

immediately contacted for an explanation. Field replicates were reviewed in the database by comparing 

those analysis results to the primary sample results and calculating the relative percent difference (RPD). 

The final review step conducted on the analytical package involved tabulating all data from the entire 

quarterly sampling event and checking the results for comparability with past quarterly results. 

B-2.5 Measuring and Test Eaui~ment 

All field sampling equipment, including the pH/conductivity/temperature meter, NIST standard 

thermometer, NIST traceable standards, and general supplies were purchased through scientific supply 

houses and equipment supply stores. No quality-related equipment (as defined by the QAPP) was used 

to conduct the field studies for the Phase I1 Site Characterization. Therefore, Dames & Moore QA 

personnel were not required to conduct supplier qualification for this equipment or prepare procurement 

packages as specified in QAPP Procedure 11. However, all equipment was subjected to receipt inspection 



and documented according to QAPP Procedure 11. In addition, all NIST certifications and purchase 

orders were secured and attached to the appropriate receipt inspection forms. 

QAPP Procedure 13 details requirements concerning measuring and test equipment calibration. 

Specific calibration procedures for the pH/conductivity/temperature meter (meter) are provided in the 

Phase I1 Work Plan. Dames & Moore purchased new N E T  traceable standards for pH and conductivity 

in July 1991. Because they have a relatively short shelf life, new pH standards are also purchased before 

each quarterly sampling event. The standard for the turbidity meter was provided with the project 

dedicated meter. 

Calibration of the field meters was conducted before the beginning of each quarterly sampling 

exercise, according to the manufacturer's specifications. NIST traceable standards were used to conduct 

the performance check on the pH, conductivity and turbidity meters. A NIST traceable thermometer was 

used to check temperature. Calibration for turbidity and pH was also performed every day during field 

sampling activities. Turbidity calibration was performed before each sampling location (surface water 

or groundwater) and pH calibration occurred once before sampling began and again every 4 hours 

throughout the day. No other equipment used on this project required calibration. 

B-2.6 S a m ~ l e  Handling 

All soil and water samples collected by Dames & Moore personnel were shipped and handled 

according to the requirements specified in QAPP Procedure 14. At the end of each sampling day, the 

field investigator completed a chain-of-custody record for all samples and included a copy in each ice 

chest containing samples. This individual also signed and dated the form indicating the samples were 

relinquished to the shipper. The samples were shipped the day of collection by Federal Express to CEP 

in Santa Fe, New Mexico. CEP notified Dames & Moore immediately upon receipt of the sample 

shipment and identified any missing or damaged containers. After any discrepancies were resolved, 

Dames & Moore then authorized CEP to conduct the specified laboratory analyses. CEP personnel were 

also required to sign and date the chain-of-custody form indicating receipt of the samples. Chain-of- 

custody forms were returned to Dames & Moore with the completed analytical data package. A copy 
of the form used for this record is in Appendix B of the Phase I1 Site Characterization Work Plan. 

B-2.7 Surveillance Activities 

Surveillances were conducted by the quality assurance staff to compare field activities and 

laboratory activities with requirements of the project controlling documents. Surveillances were 

performed at least once during each different field activity, and conducted according to QAPP 

Procedure 15. 
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Each surveillance was conducted using a checklist prepared from the appropriate document 

describing the activity to be observed. These documents included laboratory standard operating 

procedures (SOP), the field sampling plan, and approved technical procedures. The 6QA or PCQA 

observed and checked compliance with the applicable procedures and guidelines. 

Field surveillances focused on: 

appropriateness of personnel assignments and expertise; 
availability of field equipment; 

adherence to SOPS for sample collection and identification; 
sample handling and transport; 

use of QAIQC samples; 

chain-of-custody procedures; 

equipment decontamination; and 

documentation with respect to all QAIQC requirements. 

Laboratory surveillances included review of: 
chain-of-custody ; 

internal sample tracking; 

analytical data documentation; 

instrument calibration and QAIQC protocols; and 
data reporting. 

Dames & Moore quality assurance staff conducted field surveillances of well development, 

groundwater and surface water sampling, and soil sampling. In addition, a surveillance/audit was 

conducted at CEP Laboratories. These activities are documented according to QAPP Procedure 15 and 

the records are included in the QA project files. 



Surveillance activities were conducted on the following dates: 

Surveillance 

Activity 

Field - Well Development 

Field - Well Water Sample 

Field - Shallow Soil Sample 

Lab - Sample Processing 

Field - Groundwater Sample 

Field - Surface Water Sample 

Field - Groundwater Sample 

Field - Groundwater Slug Test 

Field - Groundwater Sample 

Surveillance 

Date 
Report 

Date - 

B-2.8 Audits 

Audits were conducted to evaluate the effectiveness of the project quality assurance program and 

to verify compliance with applicable requirements. Internal audits of this Phase I1 Site Characterization 

were performed by Dames & Moore QA personnel. In addition, the QA personnel conducted audits of 

Dames & Moore suppliers and subcontractors. Audit responsibilities, requirements, and methods for 

scheduling, conducting, and documenting quality audits for this project are outlined in Procedure 16 of 

the QAPP. In general, quality audits were performed to: 

Evaluate if the quality assurance program was being implemented and documented 

according to EM0 and Dames & Moore requirements and applicable regulatory 

requirements, codes, and standards. 

Verify by the evaluation of objective evidence that the documented program has been 

implemented. 

Provide project management with a means of assessing the effectiveness of the quality 

assurance program, including efforts of the CQA. 

Identify deficiencies or nonconformances in the program. 

Verify correction of identified deficiencies and nonconformances. 



Dames & Moore quality assurance staff conducted two internal project audits of the Phase I1 Site 

Characterization LEHR Environmental Restoration project. Project personnel were notified of the audit 

findings and observations, &d corrective actions were implemented. In addition, an audit was conducted 

at the subcontractor's laboratory (CEP) in Santa Fe, New Mexico to evaluate sample handling protocol, 

internal QAIQC procedures, and data reporting procedures. Audit activities were documented according 

to QAPP Procedure 16 and were conducted on the following dates: 

Audit 

Activitv 

Internal Program Audit 

Laboratory Subcontractor (CEP) 

Internal Program Audit 

Audit 

Date - 
Report 

Date 

E M 0  QA personnel conducted a Program Audit of the Quality Assurance Program Plan and 

compliance with the D&M/EMO Master Services Agreement. The audit was conducted on May 22, 1991 

at the Dames & Moore Sacramento office and the final audit report was submitted to Dames & Moore 

on June 6, 1991. Dames & Moore prepared a response, dated June 28, 1991, that specified corrective 

actions to be implemented. Corrective actions were completed and verified by E M 0  QA personnel on 

September 9, 1991. The audit was closed on October 21, 1991. Documents from this audit and 

Dames & Moore internal audits are contained in the QA project files, located at the Dames & Moore's 

Sacramento offke. 

B-2.9 Record Control and Retention 

Quality assurance and project documentation is maintained in the Dames & Moore Sacramento 

office according to QAPP Procedure 19. This effort included development of a filing system, index, and 

file log. To prevent loss of the documentation and ensure a complete record, each document was 

assigned a sequential accession number which was entered in the file log. Once the documentation was 
I entered into the filing system, a check-out system was used to retrieve documents. The project secretary 

and CQA hold keys to the files, which are locked at night and on weekends. QA records have been 

duplicated and stored in a secure, remote facility. 

1 

APP.B I February 1993 



APPENDIX C 

BORING AND CPT WELL LOGS 
PHASE II SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 



APPENDIX C 

BORING CPT WELL LOGS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

Presents in this appendix are boring logs for soil borings and monitoring wells installed at the 

LEHR facility. Additionally, Cone Penetrometer (CPT) logs, and water well driller logs for wells within 

one mile of LEHR are also presented. 

Section 1 Wahler Associates, 1988, and 1989 

Section 2 Dames & Moore, 1990, 199 la, 199 1b SWAT investigation (includes CPT logs) 

Section 3 Dames & Moore, 1992, DOE Phase I1 Site Characterization, LEHR Environmental 

Investigation 

Section 4 Drillers logs of existing wells within one mile of LEHR 

The boring and CPT logs are arranged by investigation in numerical order. Well completion 

diagrams are included on monitoring well boring logs. Additionally, monitoring well depths and screened 

intervals are presented in Table C-1. Survey coordinates for LEHR monitoring wells are presented in 

Table C-2. Drilling and well installation procedures for the Phase I1 Site Characterization borings 

(Section 3) are presented in Appendix A of this report. No logs were prepared for the shallow borings 

in the dog pens or the Old AEC Project Site. 

Locations of borings, monitoring wells, CPTs and water well driller logs are shown in 

Figures C-1 through C-5. 



UCD-1 

UCD-2 

UCD-3 

UCD4 

UCD-5 

UCD-6 

UCD-7 

UCD-8 

UCD-9 

UCD-10 

UCD-11 

UCD-12 

UCD- 13 

UCD- 14 

UCD-15 

UCD-16 

UCD-17 

UCD- 18 

UCD-19 

TABLE C-1 
SUMMARY OF MONITORING WELLS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

56.5 1 46.5 - 56.5 1 First I Wahler Associates 1989 1 10109187 

Total 
Depth 

Abandoned I Wahler Associates 1989 ( NIA 

49.0 1 39.0 - 49.0 1 First I Wahler Associates 1989 1 10123187 

Screened 
Interval 

57.2 1 45 - 55 1 First I Wahler Associates 1989 1 10/14/87 

48.0 1 38.0 - 48.0 1 First I Wahler Associates 1989 1 10122187 

HSU 

50.0 1 40 - 50 1 First 1 Wahler Associates 1989 1 10/21/87 

90 1 80 - 90 1 Second I Wahler Associates 1989 1 11/05/87 

Investigation 

53.5 1 43.5 - 53.5 1 First I Wahler Associates 1988 1 11/03/87 

Date 
Completed 

50.0 1 40.0 - 50.0 1 First I Wahler Associates 1988 1 11/04/87 

70.0 1 54 - 69 I First I Dames & Moore SWAT, 1 10111/89 
1990 I First I Dames & Moore SWAT, 
1990 1 

65.0 1 49.5 - 64.5 I First I Dames & Moore SWAT, 
1990 

65.0 

85 

120.5 

122 

I 71.5 - 56.5 1 First I Dames & Moore 
DOE Phase I1 

50 - 65 

75 - 85 

143 

70 

91 - 116 

92 - 117 

First 

Second 

88 - 113 

54 - 69 

Second 

Second 

Dames & Moore SWAT, 
1990 

Dames & Moore SWAT, 
1990 

Second 

First 

10/26/89 

11/15/89 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 

-- 

03/28/90 

04/04/90 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 

04110/90 

10/04/90 



Well 
Name 

TABLE C-1 (CONTINUED) 
SUMMARY OF MONITORING WELLS 

Dames & Moore I First I 
DOE Phase 11 

Total 
Depth 

Screened 
Interval 

73 

73 

73 

NOTE: UCD-25 through IJCD-28 were postponed pending findings of this Phase U Site Characterization 
Report. Locations o f  these monitoring wells may be changed to more accurately evaluate potential 
source areas. 

73 

HSU = Hydrostratigraphic Unit 

HSU 

57 - 72 

57 - 72 

56.5 - 71.5 

57 - 72 

Investigation 

First 

First 

First 

Date 
Completed 

First 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 

- -- 

10/11/90 

10/25/90 

101 17/90 

Dames & Moore 
DOE Phase I1 

10/22/90 



TABLE C-2 

LEHR FACILITY MONITORING WELL COORDINATES AND ELEVATIONS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

11 2 1 Abandoned 

UCD # 

1 

NOTE: Elevations are of north sides of monitoring wells. Ground elevations of wells in asphalt cement are to hundredth 
of a foot and are of asphalt on north side of well. All other ground elevations arc to tenth of a foot and are on 
either soil or gravel north of well. Top of pipe elevation is to well cap if cap is flat or to rim if cap is rounded. 
A green marker was used to indicate points of measurement. 
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I 

North 

-6736.12 

East 

-3762.26 

North 

195 1329.7 1 

East 

663 1236.04 

Ground 

47.9 

Top of 
&sin% 

50.05 

Top of 

pipe 

49.53 



, ------- 
Shop .SB-11 - 

I I.... I I 

Main Office Cellular 5 

Animal Hosp. (2) 

Geriatrics 

I 1 +IEad D~~ i j $ , ,$ i ; i... i ..... % .... ............ . ..:- . ..................... ; ..... : .... ; ..... i ..... ;... ..tx .i 
i ; : : . .  : : : . : .  . . . .  i ;  

& , A  ; j, j . . ,  . k i pens  i % j t , ;  , , ?  . .  . . . .  
1 

LEHR 
Faclllty \ 

\ 
I Cobalt - 60 

Auxiliary 

Building d/Y 0 \ \ 

\ 

; -0 - - - - - - - .  
Cobalt - 60 

I 
I Irradiation 

Cobalt - 60 Field 

....................... ... ....... I 

......... I 
.......... ..... I 

.... ..... ..... ..... 
I 
I 

..... ...... ............ ..... ..... .... L... i... I 
..... ..... ...... I 

I 
I 

..... ..... .... ..... ..... .... .... \ 1-6 I 

\ l 
1-2 I 

\ 
.... ...... ..... .... ... ..... .... i ..... ..... .... 

\ 

I 
I 
I 

EXPLANATION 

l Soil Boring Location 
0 100 - 

Scale in Feet 

WAHLER ASSOCIATES 
SOIL BORINGS 

Phase I1 Site Characterization 

DAMES k MOORE LEHR Environmental Restoration 
FEBRUARY 1993 

10805-454-044 DOE-1 73 FIGURE C-1 







.i -. ,,,' 
.. ,.I.' 

.......... . . , . . , I  ' ? .......... . . . . . . . . .  ......... ...... 
L ,' ? ,.,.. . . . . . .  

..,I '. 
,,,' ,., ,.,, ,,.. 

: , ,.,.. .., , ..,,,I CPTNPU 
.......... ,,/" i 

... 
'X.... 

j j :  
. -.-.. ....__ -. ". ...... -.........___ ...... "'.... ..... l..... ---- .- 

-""+ ............. ;;; .-. . cpTR(p.30 j;; - ........ m;.. ........... i ; :  HP-27 HP-20 HP-21 CPTMP-22 .;~:::.;fiP.TMP-24, HP-29 HP-25 CPTIHP-28 ..-........ : : I  :'"""'*'" .................... , ....................... ................ 
.......... >,: i j !  , .. ,:. .......... -' "....... , rn , ':;;) , 

. . 
% : : i t ;  .......... :::cET~(M 4 HP-40.. ............................................... .......................... u..np-Ie, . HP.I( r ......... 

-.. " ............. .............. ......................................................... ......... 
, 

I ;  j ? : : :  !. ... ...-... ,b::::::. . ; c ~ ~ R  _.:;:..,::.,,:,:: :.:, .HP33;H@20 . . . . . . . . . . . .  . . . ' : : : ; -"'... -. "...,. .................................................................................... 

EXPLANATION I 
rn CPTMydropunch Location 

0 - PLOT PLAN SHOWING LOCATIONS 
CPTIHP-1 Through 29 First Round Scale in Feet OF CPTIHYDROPUNCH ............. 

CPTIHP-30 Through 48 Second Round I Phase II Site Characterization 
DAMES & MOORE N LEHR Environmental Restoration FEBRUARY 1993 

10805454-044 DOE-1 69 FIGURE C-4 



APPENDIX C 
SECTION 1 
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SOIL BORING LOGS AND 

MONITORING WELL INSTALLATION LOGS 

PHASE I1 SITE CHARACTERIZATION 
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1 E X P L D R A T l D N  BORING 1 0 6  1 BORING NO. I 



DESCRIPTION 

2 0 I I ,  
- 3 - 
: B-I B - tr I I - 

- 
1 - 

% 
?a 

E 

11 

G 

14 

Ib 

18 

I al 

% ~ t Z r  ' - UC D A V I S  - LEHR . . E X P L O R A T I O N  BORING LO6 BORING NO. 
eat~s P R O J E C T  1 0 .  SWEET 10 .  S B - 3  



DESCRIPTION 

- .  . -  UC D A V I S  - LEHR ' . 







4 

b 

J 

8. 

lo. 

- 

DEPTH --TT sAMPLf 





DESCRIPTION 

bps e - ~ 4 c t ; - - \  
0 - 7 .  SILTV S A ~ Q ,  
ye\. Lr-. 

p \ ( c s \ : ~  . - 6 0  yG 
J 

J > 
loose -Co -ed:e---• 2.-e - L\; LA 

L - p  a 

I EXPLORATION BOR I Y E  LO6 1 WRING NO. ( 



t o ,  l o o s e  ; I ;  I i m p .  a 7 

( EXPLORATION BORlN6 LO6 I BORING NO. ( 







DESCRIPTION 

UC D A V I S  - L E H R  

-1 
REMARKS 



TR1~t LOCATION d GROUND E L .  

~ P T H ~ L E ~ .  UTER U.4 -cO)-4CId ( D R I L L  CONTRACTOR p. C .  E- 1 ~ ~ ~ 4 ; ~ ~  T O T A L  DEPTH ZO .a 
ZL R I G  &-r3 I BORING 011. B. 1 DATE DRILLLO l o - (  4 - 87 LOGGED BY Gy, 2 
/ 

so I L  I 
DESCRIPTION 1 IEPTlll  NO. REMARKS 

10. o- 1 1 . 5  Drove S.S. 

.. 1 

1 8 4  - 
n-13 '3 , 

2.5 

: 3 c  ' 
UC D A V I S  - LEHR 

EXPLORATlON BO R  ING LO6 BORING 110. 
P R O J C C T  NO. 

a-r 5 e 



" 7,' kc- ; 9~ % xi-e~, ,.,=A 
p\c-C\:L - 1 0 %  a-d,  

a r - : - . A  ; LLA-.+ e p q - ; c 5  



d 
r o g - Z i d  4-o s o b -  













DESCRIPTION DEPTH 
NO. 



GROUND EL. 



DESCRIPTION DEPTH 

AY j K -,L''ANw /"a C; 



DESCRIPTION IEPW ( sAMpL1 
NO. 

* -0 - s - J4:// */ so 
nor E N S  

s-- L 

A h & r  UC D A V I S  - LEHR EXPLORAT 1 0 1  BOR116 LO6 BORING NO. . . 
-es w r n o J i t t  No. snttr no. F-1 7 



DESCRIPTION 



REC 

- 
u 
- 't 5 



lor 

D m H J  sArpl 
NO. 



GRIN, LOC A T I O N  6 ~ ;  \ /  c n o v +  % ,=- 
.I GROUND EL. 
~ t ~ l * f i ~ ~ v .  ' A ~ E ~  .ot r-co,,-(ucd ( D R I L L  CONTRAClOR : TOT,, ,t,," ,I, , / 

D R I L L  R I G  Pmt)rJ3 Je - l DATE DRILLED /D/)L /z 7 ( LOGOLO B Y  c / 

SOIL 
E 

/' ' I '  I 

10 -. 

1 
- 

L 

4 
- 

- 
I 

I 

-- 
1 

- 

1 
J 

DESCRIPTION REC. 

- 

6.0-1 , .  5 - 5M)f SILT,' 
rfrm6aou*, ; ' 7 O w ~ k  

J 
0-36B F:UE 9+m, 

J 



GI~t LOCAT ION 
r -  GROUND E L .  

~ I H A L E V .  WATER h.4 eAcou-+&d DRILL CONT 
I 

/ 

. D ~ ~ ~ ~  R I G  I ~ O R I N G  O ~ A .  gj/2'( 
/ 

SOIL / 
I 

10 cuss. 
/ 

DEPTH 
No-  I REC 

-+ 
MOO 



DESCRIPTION SAMPLE  DEPTH^ YO. MODE 1 REMARKS I 
: h f  

, 

I :  
ZP 

ec 
- 

$5 
' 

1 I i 
I 
i 

1, j - uc D A V I S  - LEHR - .  E x P L o R A T t o N  BORING L O 6  

BORING NO. 

.?t_so~iat~~ ? I O J t C T  NO. Uf:: m0; 

1 



DESCRIPTION DEPTH sAMPU 1 NO. 





DESCRIPTION 











WO UC D A V I S  - LEHR 



c U S !  E DESCRIPTION 



EXPLORATION B O R I W 6  LO6 BORING 10. 



REC. M t  I 

I 
- 

- 

1 

- 
18: 44 

L 
:$-a ED7 -. 

Y 3 - /a- 1 

iP 
4 

4% UC D A V I S  - L E H R  EXPLORATION BORlN6 LO6 BORING NO. 
-s ? 1 1 0 l f C T  n o .  

UCD 101 H 



DESCRIPTION 



,.,,"6 LOCATION H GROUND EL.  

, G L t v .  VATER -,,id 1 DRILL C O N T R A C T O R  HE ll) TOTAL DEPTH a' 
$RIG C M E  7.5 BORING OIA.  8 1 DATE URILLEO L/ I (  

I 1 
-88 LOGCEO BY 

DESCRIPTION I s AMPLE DEPTH No. REMARKS I 

X P L O R A T I O W  B O R  lNG L O 6  1 BORING-NO. I 
UC D A V I S  - LEHR 

C 



DESCRIPTION 

I EXPLORATION BORING LO6 ( BORING NO. I 
UC D A V I S  - LEHR . . 

*odates 
?IOIiCT 1 0 .  

uco 101 t i  1 yT? 0 r ( ~ 9  1 



1 z : s .  1 DESCRIPTION REMARKS I 

UC D A V I S  - LEHR 
EXPLORATION BORING LO6 BORING NO. 

t 
PROJECT NO.  snELT 1 0 .  

UCD 101 H O r  F/o 



KEY FOR SOIL EXPLORATION LOGS 



U N I F I E D  S O I L  C L A S S I F I C A T I O N  SYSTEM ( A S T K  D - 2 4 8 7 )  1 
J 

GROUP 
; Y M B o L  

S E C O U D A R Y  D I V I S I O N S  

1 f L L  CRAOED C I A V C L S .  C I A V E L - S A I D  I I X T U R C S .  L l T l L C  O R  NO 
r l l c s .  

Gp 
r o o u ~ i  c r r o c o  C R A V [ L S  O R  C R A V I L - S A U U  u ~ x r u r f s .  LI r r ~ i  O R  

I 0  f 1 l C S .  
m u  S I L T Y  C R A V t L S  C R A V C l - S A I O - S I L T  Y I X T U R C .  Y O U  P L A S T I C  

-- 

SP P 0 0 1 ~ 1  C 1 A O f O  SANDS O R  C 1 A V i L L l  SANDS. L l T T L C  0 1  NO F I N E S  

SM S I L T 1  S A I O S .  S A l O - S I L T  # I X T U R C S .  MOW--ILASTIC f l N f S .  

SC C L A l C Y  S A I O S .  SAND-CLAY I I X T U R C S .  P L A S T I C  f l N E S .  
- - 

M L  
II<~CIIIC S I L T S  A I D  V E R Y  f l l f  S A N D S  R O C U  f L O U R .  S l L T I  0 1  

C L A Y C Y  r t n c  SAIOS O R  C L A Y ~ T  S I L T S  w l l n  S L I G H T  PLASTIC IT^ 

CL 
. A O I C A * I C  C L A I S  O f  L O 1  TO U t O l U I  P ~ ~ S l l t l l Y .  C 1 A V C L L l  

CLIIS. SAIOY C L A Y S  S I L T Y  C L A Y S .  L C A I  C L A Y S .  

OL O R S A l l C  S I L T S  A I D  D R C A I I C  S  l L T l  CLAYS O f  L O 1  P L A S l I C I T l .  
1 

I I O R C I I I C  S I L T S .  M I C A C ~ O U S  O R  O I A T O U A C ~ O U S  i l l t  SAUDI  0 1  
S I L T 1  S O I L S .  t L A S T 1 C  S I L T S .  

DEFINITION OF TERMS 
6 R A I N  S I Z E S  

DRY S L I G H T L Y  DAMP DAMP MOIST VERY M O I S T  WET (SATURATED) 
f P L )  (LL) 

U . S .  STAUDARO S E R I E S  S I E V E  
2 0 0  S O  16 4 3 /4" 3"  6"  

K E Y  

J L T S  8 CLAYS D I S T I N -  
iUISHED ON B A S I S  O f  
'LAST I C I T Y  

SAMPLE NUMBEfi PENETRATION RESISTANCE ( P R )  MODE RECOVERY 

COBBLES 
SAND . 

( R E t D f i t i t  AS S L O i i S i G . 5  FOOT)  

SANDS & GRAYELS 

BOULDERS 
GRAVEL 

* 

METHOD OF ADVANC IHG HOLE: 

OR l L L  
. . . . . .  F L I G H T  AUGER. AD 

BUCKET AUGER . . . . . . .  BA 

S P I N  AUGER .......... SO 

N O L L O l  STEM AUGER ... HA 

ROTARY D R I L L  ........ RD 

CABLE TOOL .......... CT 

SIMPLER 
............... D R I V E  OR 

P ITCHER BARREL ...... T I  

f l I l  C O A R S t  i l * C  

RECOVERY R A T I O  I N O I C A T E C  
BY A  FRACTION:  

C O A R S C  Y f O l U Y  

CONTAINER: 

R E U T  l V E  OEKS I T Y  1 BLOlS /FOOT.  . . . . . . . .  8 

......... J 

lY TUBE.  . .  S  

SAMPLER 
......... R 

1.2 FOOTAGE RECOVERED -a 
1 . 5  FOOTAGE SAMPLED 

VERY LOOSE 0 4  

LOOSE 4-1 0  

MEO IUM DENSE 1 0 4 0  
DENSE 3 0 - 5 0  

REMARKS 

INCLUDES D R I L L I N G  I N -  
FORMATION. E . 6 .  I A T E R  
LEVEL.  DATES. 

VERY DENSE I OVER 5 0  

CLAYS 6 S I L T S  
CONS ISTENCY I B L O ~ S / T O O T *  ~ S T R E N C T H '  
VERY SOFT 0-2 0 4  

REFUSAL: STOPPED BY 
M A T E R I A L  TO0 HARD FOR 
E P U I  WE-NT. 

S T  I F F  

VERY S T I F F  1 5 4 0  

HARO 

TERMINATED: S U F F I C I E N T  
INFORMATION OBTAINED. 

................ CORE C 

PUSH.. ? .............. 
ABANDONED: STOPPED 
BECAUSE OF D I F F I C U L T I E S  
E X P L A I N E D  ON LOG. 

N u m b a r  o f  b l o w s  o f  1 4 0  p o u n d  h r m m r r  f a l l i n (  3 0  i n c h e s  t o  d r i v r  r 2 i n c h  0 . 0 .  ( 1 4 1 8  i n c h  1 .0 . )  
f ~ l i t - b r r e l  s r m p l e r  (ASTM-lSB6 s t a n d a r d  p c n r t r r t i o n  t e s t ) .  * U n c o n f i n e d  c o m p r r s r i r e  s t r r n g t h  i n  t a n s / r g  f I. R e e d  f r o m  r p o c k e t  p a n r t r o a ~ l r r  . 

)I ~ o ~ e r  
Ssociutes 

U.C. DAVIS 

K I T  F O R  
S O I L  E X P L O R A T I O N  L O G S  

P R O J I C T  N O .  I f l C U R t  NO. 

UCD-101 H  I 



MONITORING WELL LOGS 
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Gt L C C A T  I ON L . E . H .  A ( NU c m t . \ c r \  GROUND E L .  

S f i ~ ~ v .  W A T E R  4 \ 3 ( - q - I O R I L L  COHTRACIDR P L E K  ?Lr-i .or \  T O T A L  D E P T H  5 ~ .  

$L R I G  f i , ~ . \ ~  P-53 l ~ R l ~ ~ " 0 1 ~ .  $3.0" 4.' 8 7  LOGGED B Y  w. 3 
I 1 

D E S C R I P T I O N  REMARKS I 

HA 

Dri  

- 

CIA 

- 

- 

' 0.m- 
u-a  

A R - S  I7 



O E P T t l  sAMPL I NO. REMARKS I I CUSS 

4 n-c 



$LOCAT ' O N  GROUND E L .  

' G f i ~ ~ v .  WATER D R I L L  CONTRACTOR T O T A L  D E P T H  

B O R I N G  D I A .  ( L O G G E D  BY 1 - 
R E C .  

- 

-- 

D E S C R I P T I O N  D E P T H  S A M P L E  

XPLORAT I O N  B O R I N G  L O 6  ( BORING NO. I 



DESCRIPTION 
[LASS L 



1 DATE OR I L L E O  
I 

R E M A R K S  O E P T I I  sAnPU I Y O .  



GROUND E L .  

D R I L L  C O H I R A C T O R  TOTAL D E P T H  

1 B O R I N G  0  IA. LOGGED 8'1 I 

DESCRIPTION 

i c  0 - 4 5 . 0  5 L C L A Y  - 1 1 4  

* C O -  4 0  3 S a Z  I r l r n 4 ,  ;,_c . 
4 0  - c $  . 3 -<.-t> , ,d-?. 

R E M A R K S  s R O D  

UC D A V I S  - LEHR 
P U O I ~ C T  no. 

( E X P L O R A T I O N  B O R I N G  L O G  ( BORING NO. ( 



REMARKS I 





n c d  r ~ I .  bt- . > 9 5  % $;-c L 
J ; 

- 
REC 

I E X P L O R A T ~  BORING LOP 1 BORING YO. I 



O E S C R I P I I O N  O E P T l l  I YO. 
REMARKS 

7 . 8  - 5-0 '4tc-r.I S A J ~ Y  LLAY 



1 OATE OR ILLED 

DEPTH 7 DESCRIPTION 

I 

I 

I 

I 

i 
I 
t 
j 

i 

i 
1 

L - 4r 

UC D A V I S  - L E H R  - . 
EXPLORATION BORIN G  LO6 BORING NO. 

C I O J t C T  1 0 .  

! 



DESCRIPTION I E P T H ~  No. 



l B . o - ~ o  S I L T Y  L L A  7 : 

3 k 4  b~.",, > ~ , c %  t T e F r ,  



REMARKS s 





C 

It. 

16. 

184 

I E X P L O R A T I O N  B O R I N G  L O 6  I BORING NO. 1 





1 DATE DR 1 LLED 

D E P T H (  NO. 
REMARKS 

4C.o - 6 . c  b m v e  5 .5 .  





zRl~~ L O C A T I O N  
GROUND EL. 

> ~ T H A L E V .  WATER D R I L L  CONTRACTOR 
w TOTAL DEPTH 

BORING O I A .  
1 

1 OATE DRILLED LOGGED BY 

IE DESCR IPT ION , 

3 C L A Y  / s a u o y  

REMARKS 



EC. I I REMARKS 

40.0 - 4 1.r D m a c  2. s . 



I 

DES CR lPT ION 

1 OATE DRILLED 



D E S C R I P T I O N  0 E P T ) l l  sAMPL NO. REMARKS I 



V t 

J 

UC DAVIS -, LEHR EXPL O R A T I O N  BOR lNG L O G  BORlHC NO. 
? 8 O l € C T  NO. 

t 
( = - ucn- 8 

UCD 201 H 1 Or 3 
U 

I a 











DESCRIPTION 



APPENDIX C 
SECTION 2 

DAMES & MOORE 
OLD UCD LANDFILL SWAT MONITORING WELLS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



MONITORING WELL UCD-10 
JOB NAME: UCD LEHR SWAT 

JOB NUMBER: 00234-2 13-044 

DATE COMPLETED: i o / i 1 /89  

DRILLING METHOD: n o u o n  STEM AUGER 

SURFACE ELEVATION: FT . MSLD 

TOP OF METAL CASING: 5 0 . 8 4 ~ ~ .  MSLD 

SYMBOLS DESCRIPTION 

BROWN TO DARK BROWN SILT w i t h  some f i n e  
sand. d r y .  
Grades t o  y e l l o w  brown f i n e  sandy s i l t .  
mo is t .  

SM BROWNISH YELLOW TO BROWN FINE SANO, w i t h  
some s i l t .  mo is t .  

Some l i g h t  m o t t l i n g  

Dark brown. s t i f f  t o  hard .  

Lower s i l t  con ten t .  

Yel low brown w i t h  b lack  c o a t i n g  and 
wh i te  v e i n  f i l l i n g s .  moderate r e a c t i o n  
w i t h  HCL. 

Clay content  decreasing. minor ve ry  
f i n e  g ra ined  sand. 

Some sand. ve ry  f i n e  g ra ined  

Clay content .  

Orange brown. o l i v e  g ray  and dark  
brown m o t t l e d  w i t h  w h i t i s h  g ray  
concret ions.  r e a c t s  w i t h  HCL. 

WELL LOG 
Dames G M o o r e  



MONITORING WELL UCD-10 
I SAMPLING I P A G E  2 OF 3 

2 
n x 

SYMBOLS OESCRIPTION 

Higher amount o f  m o t t l i n g .  

O l i v e  gray 
p reva len t .  

c o l o r  becoming more 

S t a t i c  water l e v e l  a f t e r  1.5 hours  
recovery .  

Grading t o  c l a y .  

Contains some conc re t i ons  t o  3 cm. 

Yel low brown s i l t y  c lay ,  moist ,  s t i f f .  

0' t h i c k  s i l t  l a y e r .  

Water f i r s t  encountered d u r i n g  d r i l l i n g .  

Orange brown f i n e  sandy s i l t . w i t h  
c l a y  lenses. 

Yel low brown s i l t y  c lay .  moist. s t i f f .  

In terbedded y e l l o w  brown c layey  
s i l t  and orange brown ve ry  f i n e  sandy 
s i l t .  

Dames & Moore  



M_CI_NI_ITORING WELL UCD-10 
P A G E  3 OF 3 

DESCRIPTION 

NOTES: 
1) 12 INCH PILOT HOLE COMPLETED TO A 

DEPTH OF 7 0  FEET BELOW GROUND 
SURFACE ON 10/11/89. 

2) 4 INCH SCHEDUAL 40  PVC CASING 
INSTALLED TO 54  FEET. SCREEN ( .010  SLOT) 
INTERVAL FROM 54 FEET TO 69 FEET. 

WELL LOG 
Dames 6 Moore  



SAMPLING 

2 

0- I 

SYMBOLS 

JOB NAME: 
JOB NUMBER: 
DATE COMPLETED: 
DRILLING METHOD: 
SURF ACE ELEVATION: 
TOP OF METAL CASING: 

MONITORING WELL UCD-11 
UCD LEHR SWAT 

I 

00234-213-044 

10/17/89 

HoLLon STEM AUGER 

FT. MSLD 

51.67FT. MSLD 

OESCRIPTION 

BROWN S I L T .  TO VERY F I N E  GRAINED SANDY 
S I L T ,  dry, r o o t s  and r o o t  cas ts .  

DARK BROWN S I L T Y  CLAY, dry,  hard. some 
pores.  

YELLOW BROWN CLAYEY S I L T .  moist, 
s t i f f  t o  very  s t i f f .  

Some in terbedded s i l t y  sand l a y e r s .  

Dark y e l l o w  brown. H igher  c l a y  
content .  pores.  

YELLOW BROWN S I L T .  medium S t i f f .  mo is t .  

In terbedded s i l t y  sand layers .  some 
g r a v e l  lenses. some b l a c k  m o t t l i n g .  

YELLOW BROWN S I L T Y  CLAYEY SAND. 
w i t h  minor g r a v e l .  

YELLOW BROWN, ORANGE BROWN, O L I V E  GRAY. 
MOTTLED S I L T Y  CLAY, some b l a c k  specks. 
wh i te  CaC03 f i l l i n g s .  moist. s t i f f  . 

Moist .  very s t i f f .  

[No recovery,  l o s t  co re  b a r r e l ]  

WELL L O G .  
D a m e s  G M o o r e  I 



MlJNITORING WELL UCD-11 
SAMPLING 

Ln 
W 1 
a 
I 

SYMBOLS 

PAGE 2 O F  2 

YELLOW BROWN, ORANGE BROWN. OLIVE GRAY. 
CLAYEY SILT. m o t t l e d  w i t h  b l a c k  specks. 
wh i te  CaC03. v e i n  f i l l i n g s .  moist .  
medium s t i f f  . 

Higher  s i l t  and ve ry  f i n e  sand c o n t e n t  

In terbedded gray  green ve ry  f i n e  
g ra ined  sand. 

Wet. F i r s t  water  encountered d u r i n g  
d r i l l i n g .  

YELLOW BROWN CLAYEY SILT. wet, s o f t .  

H igher  sand con ten t  o c c u r r i n g  as  
t h i n  laminat ions .  some m o t t l i n g .  - and r o o t  c a s t s .  

YELLOW BROWN SILTY CLAY, moist. ve ry  
s t i f  f . 

NOTES: 
1) 12  INCH PILOT HOLE COMPLETED TO A 

OEPTH OF 66.5 FEET BELOW GROUND 
SURFACE ON iO/lB/B9. 

2) 4 INCH SCHEOUAL 40 PVC CASING 
INSTALLEO TO 65 FEET. SCREEN (.010 SLOT) 
INTERVAL FROM 50 FEET TO 65 FEET. 

WELL LOG 
Dames 6 Moore  



SAMPLING 

7 
MONITORING WELL UCD-12 
JOB NAME: UCO LEHR SWAT 

JOB -NUMBER: 00234-2 13-044 

DATE COMPLETED: 10/19/89 

DRILLING METHOD: HOLLOW STEM AUGER 

SURFACE ELEVATION: FT . MSLO 

TOP OF PVC HELL: 5 2 . 7 3 ~ ~ .  MSLO 

DESCRIPTION 

YELLOW BROWN SILT. dry. r o o t s  and r o o t  
c a s t s .  

DARK BROWN CLAYEY SILT, dry, ve ry  s t i f f  

Grades t o  y e l l o w  brown. lower c l a y  
content .  medium s t i f f .  moist. pores.  

ORANGE BROWN CLAYEY VERY FINE GRAINED 
SANDY SILT. s o f t  t o  medium s t i f  f . 

YELLOW BROWN SILTY CLAYEY VERY FINE 
TO MEDIUM GRAINED SAND. moist. some 
s t a i n i n g .  

H igher  s i l t  con ten t .  

YELLOW BROWN VERY FINE GRAINED SANDY 
CLAYEY SILT. moist. medium s t i f f  

WELL LOG 
Dames & Moore  



MUNIJTORING WELL UCD-12 
SAMPLING 1 

SYMBOLS 

P A G E  2 O F  2 

DESCRIPTION 

YELLOW BROWN SILTY CLAY. moist .  very 
S t i f f .  

HiQher s i l t  con ten t .  Conta ins  CaCO3 
v e i n  f i l l i n g s .  moist .  s o f t  t o  
medium s t i f f .  

Green gray  m o t t l i n g .  lower c l a y  
con ten t .  

Ye l low brown c layey  s i l t .  wet. 
medium s t  i f f  . 

1 I 

YELLOU BROWN SILTY CLAY. moist. s t i f f  
t o  v e r y  s t i f f .  

NOTES: 
1) 12 INCH PILOT HOLE COMPLETED TO A 

DEPTH OF 65.0 FEET BELOW GROUND 

2) 4  INCH SCHEDUAL 40 PVC CASING 
INSTALLED TO 64.5 FEET. SCREEN 
(. 010 SLOT) INTERVAL FROM 49.5 

TO 64.5 FEET. 

WELL- LOG 
Dames & M o o r e  I 



I SAMPLING I 
MONITORING WELL UCD-13 
JOB NAME: UCD LEHR SWAT . 

JOB NUMBER 
DATE COMPLETED: 
ORILLING METHOD: 
SURFACE ELEVATION: 
TOP OF PVC WELL: 

00234-213-044 

10/26/89 

HOLLOH STEM AUGER 

FT. WSLD 

53.16FT. MSLO 

BROWN TO YELLOW BROWN S I L T Y  VERY F I N E  
GRAINED SAND W I T H  MINOR CLAY, few 
Debbles. <5X, moist. 

DARK BROWN S I L T Y  CLAY. moist. stiff. 

Higher clay content. few root casts. 

DARK BROWN S I L T Y  CLAY. CLAYEY S I L T .  

Higher sand content. 

BROWN TO YELLOW BROWN S I L T  W I T H  MINOR 
CLAY. moist. few root casts. 

BROWN TO YELLOW BROWN CLAYEY S I L T ,  S I L T Y  
CLAY. minor sand. some gray green mottling. 
thin clay laminations. moist. 

Higher silt content. mottling and 
root casts. 

GRADATIONAL CHANGE TO YELLOW BROWN 
S I L T Y  VERY F I N E  GRAINED SAND. moist. 
some mottling. pores. 

Higher silt and clay content. 

WELL LOG 
Dames & M o o r e  



MONITORING WELL UCD-13 

a 
Q I 

3: SYMBOLS 

P A G E  2 O F  2 

OESCRIPTION 

ML YELLOW BROWN VERY FINE GRAINED SANOY 

5~ CLAYEY SILT. moist. medium s t i f f .  
few pores.  

J 

i I S i l t y  l a y e r  a t  38'  t o  39' .  

YELLOW BROWN CLAYEY SILT TO SILTY CLAY. 
w i t h  gray m o t t l i n g .  few pores. moist .  
S t i f f  . 

1 I Higher sand con ten t  a t  42.5' t o  43 ' .  

I A 

ML YELLOW BROWN CLAYEY SILT, sand ie r  a t  
45.5 . decreasing sand and c l a y  a t  46 ' .  

Ill I Higher sand con ten t .  

F i r s t  water encounte 

YELLOW BROWN VERY FINE GRAINED SANDY 1.1:1 $1 CLAYEY SILT. SILTY CLAY, wet. s o f t .  
_ _. _ _ _  _ _ _  ._8red d u r i n g  d r i l l i n g .  

YELLOW BROWN CLAYEY SILT TO SILTY CLAY. - - - - . . - . - . . . - -. . . - . - - - 
Lnor sand. r o o t  cas ts .  

As above 
Moist, s t i f f ,  decreasing r o o t  casts.  
so re  b lack  specks. 

NOTES: 
1) 

2) 

12 INCH PILOT HOLE COMPLETED TO A 
DEPTH OF 65 FEET BELon GROUNO 
SURFACE ON 10/26/09. 
4 INCH SCHEOUAL 40 PVC CASING 
INSTALLED TO 64.5 FEET. SCREEN ( . O  
INTERVAL FROM 50 FEET TO 6 5  FEET. 

10 SLOT) 

WELL LOG 
Dames & M o o r e  



MONITORING WELL UCD-14 
I 

I 

I 
JOB NAME: UCO LEHRSWAT I 

JOB NUMBER 00234-2 13-044 

DATE COMPLETED: i i / i 5 / 8 9  

DRILLING WETHOD: CASING HAMMER 

SURFACE ELEVATION: FT . MSLO 

TOP OF PVC WELL: 5 2 . 7 0 ~ ~ .  WSLO 
-1 n x 

s SYMBOLS DESCRIPTION 

OARK BROWN CLAYEY SILT. moist. hard .  

YELLOW BROWN FINE SANOY SILT. d ry .  

Z& 
ML YEUOH BROWN SILT WITH MINOR SAND AND 

CLAY. moist. 

Grading ye l low brown. hard.  

Becoming s t i f f  t o  very s t i f f .  
decreasing c l a y .  

Some t h i n  sand lenses a t  30' t o  31' .  

WELL LOG ! 

Dames 6 M o o r e  



SYMBOLS 

MONITORING WELL UCD-14 
P A G E  2 O F  3 

OESCRIPTION 

Some whi te  concret ions 

Lower c l a y  content .  

YELLOW BROWN CLAYEY SILT. w i th  minor 
coarse sand and g r a v e l .  

Lower sand and g rave l  content .  

YELLOW BROWN SANDY SILTY CLAY. 

WELL LOG 
Dames &Moore  



MUNITIRING WELL UCD-14 
SAMPLING 

2 
CL I 

SYMBOLS 

P A G E  3 OF 3 

DESCAIPTION 

NOTES: 
I )  10 INCH PILOT HOLE COMPLETED TO A 

DEPTH OF 8 6  FEET BELOW GROUNO 
SURFACE ON 11/15/89. 

2) 4 INCH SCHEDUAL 40  PVC CASING 
INSTALLED TO 75 FEET. SCREEN 
INTERVAL FROM 75 FEET TO 8 5  FEET. 

WELL LOG i 
I 

Dames 6: Moore I 



SOIL BEHRVIOR TYPE 
FRICTION RRTrO TIP RESISTRME (QCI INCRERSING GRRIN SIZE - 

(FS/QCl  (PERCENT] TONS/SQ FT 

4 o o 40 a0 CLRY SILT gM GRAVEL 

CONE PENETRRTION TEST SOUND I NG NUMBER : CPT-# 

PROJECT M E  a OdSINa3-LEHR 

PROJECT NUMBER 9111-01108 

LOCFlTION a OFIVIS CR 

DFITE : 01-10-1991 

THE ERRTW TE13PJOLOGY 
& CORPORF(TI0N 



FRICTION RUTtO 
(FS/OCI [PERCENT] 

SOIL BEHRV[OR TYPE 

TIP RESISTUNCE (QCI i NCRERSI NG GRRIN SIZE ------t 
TONS/SQ FT 

0 100 ZOO 
CLRY SILT 5FM CRAVEL 

TOT& W I T  UT I l I0 PCF 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-Z 

PROJECT NWE : OdM/U.C.DWIS LOCRTION : WVIS CFI 

PROJECT NUneER : 9111-01112 ORTE : 04-21-1991 

THE €FIRTH TECHNOLOGY 
CI C O m T I u N  



SOIL SEHW [OR TYPE 
FRICTION RRTIO TIP RESlSTRNCE (OC) l NCREFISING GRQIN SIZE -. 

( FS/QC I ( PERCENT 1 TONS/SQ F T  

ZOO CLRY SILT GRRVEL a 0 0 100 

I 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-3 

PROJECT NWE : 06H/U.C.OWIS LOCRTION : OWIS CR I W THE €FIRTH TECHNOLOGY 

PROJECT NUMBER : 9111-01112 ORTE : 04-21-1991 CORPORFIT l ON 



S O I L  BEHQVIOR TYPE 

FRICTION RQTIO TIP RESISTRNCE ( Q C )  I N C R E R S I N G  GRR[N S[iE - 
[ FS/QC 1 ( PERCENT I TONS/SQ F T  

100 ZOO 
CLRY SILT SFFO GRAVEL 

0 

-ED TOT& LN[T UT r 110 PCF 

CONE PENETRQTION TEST SOUNDING NUMBER: CPT-4 I 
PROJECT NFUlE : OGM/U.C.ORVIS LOCRTION : OnV[S CR 

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  OFITE : 04-22- 1 9 9 1  

=THE ERRTH TECHNOLOGY 
CI CORPORAT l ON 



FRICTION RRTIO T I P  RESISTRNCE !QCl 
(FS/QC) (PERCENT1 TONS/SQ FT 

SOIL BEHRVtOR TYPE 

INCRERSING GRFIIN SIZE - 
CLAY SILT SFM GRAVEL 

i 

- 
- CONE PENETRQTION TEST SOUNDING NUMBER: CPT-5 

PROJECT NFUlE : 06M/U .C .OW 1 S LOCRTION : ORVIS Ca 

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  ORTE : 04-24- 1 9 9 1  

I 

-THE ERRTH TECHNOLOGY 1 

C CORPORFIT 1 ON I 
I 



FRICTION RRTIO 
iFS/QCl (PERCENT1 

a -1 o 

SOIL BEHRVIOR TYPE 

TIP f?3ISTQNCE ( Q C )  INCREGSING GRQIN SIZE - 
1 ONS/SQ F T  

0 100 ZOO 
CLRY SILT SFM GRAVEL 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-6R 

PROJECT NWE : O ~ H / U . C . O ~ I S  LOCRTION : ORV[S CR 

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  ORTE : 04-24-  1991 

-THE EWTH TECHNOLOGY 
CORPORRT I ON 



SOIL BEWVIOR TYPE 

TIP RESISTRNCE (QCI INCRERSING GRQIN SIZE - 
TONS/SQ FT 

0 100 200 
CLRY SILT SCM 

RSgnEO TOT& W I T  UT = 1 1 0  PCF 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-7 

PROJECT N W E  : OGM/U.C.OFlVIS LOCQTION : O W f S  Ca 

PROJECT NUMBER : 9111-01112 OFITE : 04-24-1991 

-THE ERRTH TECHNOLOGY 
CORPORRT I ON 



5OIL BEHRVIOR TYPE 

INCRERSING G R R [ N  SIZE - 
CLRY SILT SFM tRRVEL 

PRICTION RRT[O TIP RESISTRNCE ( Q C I  
( FS/QC I 1 PERCENT 1 TONS/SQ FT 

0 100 zoo 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-8 

PROJECT N W E  : 06M/U.C.o~VIS 

PROJECT NUMBER : 9 1 1 1-01 112 

LOCRTION : O W [ S  CG 

DATE : 04-25-1991 

-THE ERRTH TECHNOLOGY 
& CORPORRT I ON 



S O I L  BEHRV[OR TYPE 

FRICTION RRTIO TIP RESlSTRNCE IOCI INCRERSING GRR[N SIZE - 
I FS/QC I (PERCENT I TONS/SQ F T  

CLFlY S I L T  SWJ 
8 3 0 0 100 200 

TOP 1.5 FT IS OISTURBED SOIL 

T O T 4  LNCT UT - 1 1 0  PCF 

CONE PENETRRTION TEST SOUNOING NUMBER: CPT-9 

PROJECT NFIME : O6M/U.C.ORVIS 

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  

LOCQTION : ClfiV[S f3 

OFITE : 0 4 - 2 5 - 1 9 9 1  

-THE EARTH TECHNOLOGY 
CORPORFIT I ON 



TIP RESISTRNCE [ Q C I  
TONS/SQ FT 

0 100 ZOO 

SOIL BEHRVIOR TYPE 

INCRERSING GRRIN S i Z E  - 
CLflY SILT SFN) GRAVEL 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-12 

PROJECT NFIME : oeM/u.c.onvIs LOWTION : ORVIS CR 

PROJECT NUMBER : 9111-01112 OFITE : 04-30- 1991 

= THE ERRTH TECHNOLOGY 
CI CORPORRT I ON 



??ICTION RRT[O T [ P  RESISTRNCE ! Q C )  
iFS/OCl (PERCENT1 'ONS/SQ F T  

S S J i O D  TOT& W I T  UT = 110 PCF 

SOIL SEHAVIOR TYPE 

INCRERSING GROIN SIZE - 
CLnY SILT Si+9 GRAVEL 

CONE PENETRQTION TEST SOUNDING NUMBEi3: CPT-13 
I 

PROJECT NQME : OLM/U.C.ORVIS L K R T I O N  : ORVIS C n  

ORTE : 04 -30 -1991  PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  

- THE ERRTH TECHNOLOGY 
CORPORFIT I ON 



SOIL BEHQVIOR TYPE 

F R I C T I O N  Rf2TIO 
(FS/OCI [PERCENT1 

8 4 0 

T O P  1.5 FT IS OISTURBEO SOIL 

CLSgnm TOT& LNIT UT . 1 1 0  PCF 

INCRERSING GRRIN SIZE - 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-14 

PROJECT N W E  : O b M / U . C . o ~ V I S  LOCRTION : m V [ S  C a  

ORTE : 04-30- 1 9 9 1  PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  

-THE EFIRTH TECHNOLOGY 
.' CORPORQT I ON 



T C P  1.5 FT IS OISTURSEO SOIL 

-ED TOT& W I T  UT = 110 PCF 

SOIL BEHRVIOR TYPE 

INCRERSING G R R I N  SIZE - 
CLRY SILT SN3 GRAVEL 

CONE PENETRQTION TEST SOUNDING NUMBER: CPT-15 
I 

PROJECT NRME : ObM/U.C.Ol3VIS LOCBTION : O n V [ S  CR 

PROJECT NUMBER : 9111-01112 ORTE : 04-30- 1991 

-THE €FIRTH TECHNOLOGY 
CORPORFIT 1 ON 





FRICTION RQTIO 
(FS/OCI (PERCENT1 
8 a 0 

S O I L  SEHQV[OR TYPE 

CLRY SILT SFM GRRVEL 

TOT& LN[T UT = 110 PCF 

CONE PENETRRTION TEST SOUNOING NUMBER: CPT-17 

PROJECT NWE : 06M/U.C .OQVIS  LOCRTION : O W [ S  Ca 

ORTE : 05-01-1991 PROJECT NUMBER : 9111-01112 

-THE EFIRTH TECHNULOGY 
CORPORFIT l ON 



FRICTION RRTIO 
( FS/OC ( PERCENT I 

8 4 0 

SOIL BEHAVIOR TYPE 

T [ P  RESfSTRNCE ( Q C )  INCRERSING GRR[N SIZE - 
TONS/SQ FT 

0 100 
CLAY SILT SFM Z W  - 

I 
0 

I 
1 10 

I 1 :: 
- 4 0  

0 
m 
-0 
4 
I 

so = 
7 
m 
m 
4 

60 

70 

80 

90 

LOO 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-18 

PROJECT NFUlE : O&M/U.C.OFIVIS LOCRTION : O B V [ S  CR 

OFITE : 0 5 - 0 1 - 1 9 9 1  PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  

-THE EARTH TECHNOLOGY 
CORWRnTI ON 



FRICTION RRT[O 
( F S / Q C I  (PERCENT1 

TIP RESISTPNCE ( Q C  1 
IONS/SQ F T  

0 100 ZOO 

m E U  TOT& ( L I T  UT = 110 PCF 

SOIL BEHRVIOR TYPE 

!NCRERSING GRRIN SIZE - 
CLRY SILT SFM GRRVEL 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-20 

PROJECT N W E  : ObM/U.C.ORVIS LOCRTION : O W f S  CR 

PROJECT NUMBER : 9111-01112 DATE : 05-03- 199 1 

-Ti+€ EARTH TECHNOLOGY 
CORPORRT I ON 



FRICTION RRTIO 
IFS/QCI (PERCENT1 

8 4 0 

sol L BEHRV [OR r w E  
TIP RESISTRNCE ( Q C )  INCRERSING GRBIN SIZE - 

TONS/SQ FT 

100 200 
CLFIY SILT SFM GRAVEL 

0 

CONE PENETRRTION TEST SOUNOING NUMBER: CPT-ZZ 

PROJECT NWE : ObM/U.C.ORVIS 

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  

LOCI3TION : OnV[S CR 

0 ATE : 0 5 - 0 3 - 1 9 9 1  

-THE EARTH TECHNOLOGY 
CORPORFIT I ON 



S O I L  BEHRVIOR TYPE 

FRICTION RQTIO TIP RESLSTQNCE 1QC)  INCRERSING GRRIN S IZE  - 
1 FS/OC I ( PERCENT I TONS/SQ FT 

100 200 
CLRY SILT SFM GRAVEL 

0 

-ED TOT% LNlT UT = 110 PCF 

CONE PENETRQTION TEST SOUNOING NUMBER: CPT-24 

PROJECT N ~ M E  : OUI/U.C .ORVIS LOCRTION : ~ V I S  C n  

PROJECT NUMBER : 9111-01112 DATE : 05-03- 1991 

- THE EFIRTH TECHNOLOGY , 
CORPORFIT I ON I 



FRICTION RQTIO 
(FS/OC)  (PERCENT1 
8 4 0 

TIP RESISTRNCE ( O C I  
TONS/SQ FT 

0 100 ZOO 

SOIL SEHRVIOR TYPE 

iNCRERSING GRQIN SIZE - 
C L R Y  SILT SFN) ~RFIVEL 

CONE PENETRRTION TEST SOUND I NG NUIIBER : CPT-26 

PROJECT NFIME : ObM/U.C.OflVIS LOCRTION : O W [ S  C a  

PROJECT NUMBER : 9 1 1 1 - 0 1 1 1 2  OFITE : 05 -13 -1991  

- THE ERRW TECHNOLOGY I 
CORPORRT 1 ON 

I 



FRICTION RRTIO 
(FS/QC) (PERCENT1 

8 4 3 

SO1 L BEHRV [OR TYPE 

INCRERSING GRQ[N SIZE - 
CLFIY SILT SFFO SRAVEL 

- ,.., 
I 0 - - 

90 

t o o  

TOP 1.5 FT IS OISTURBED SOIL 

CGSlHOD TOT& L N I T  UT = 110 PCF 

CONE PENETRQTION TEST SOUNDING NUMBER: CPT-30 
I 

PROJECT NFIME : O~M/U.C.DWIS-II LOCRTION : WVIS CR 

: 09-25- 1 9 9 1  PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  OATE 

-THE EFIRTH TECHNOLOGY 
CORPORRT I ON 



TIP RESISTQNCE [ Q C )  
TONS/SQ FT 

0 100 ZOO 

SOIL BEHGV[OR TYPE 

CLRY SILT SFM GRAVEL 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-31 I 
PROJECT N W E  : OdM/U.C.ORVIS-I I LOCFITION : O W I S  C a  

OATE : 0 9 - 2 5 - 1 9 9 1  PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  

I 
-THE EARTH TECHNOLOGY 

CORPORFIT I ON 1 
i 



SOIL BEHQVIOR TYPE 

cRlCTION R Q T I O  TIP RESISTRNCE ( Q C )  INCRERSING GRRtN SIZE - 
( F S / Q C l  !PGRCENTl TONS/SQ FT 

CLflY 
4 100 -700 S[LT SFM GRFIVEL 

8 S 0 

RSSLnED TOT& I N I T  UT = 110 PCF 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-32 
I 

PROJECT NQME : O&M/U.C.DQVIS- I  I LOCQTION : W V [ S  CR 

OFITE : 09-25- 1 9 9 1  PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  

-THE €FIRTH TECHNOLOCY 
CORPORRT I ON 



FRICTION RQTtO 
(FS/QCI (PERCENT1 

SOIL BEHRV[OR TYPE 

T i ?  RESISTQNCE ( Q C )  INCRERSING GRRIN SIZE  - 
TONS/SQ FT 

0 100 zoo CLRY SILT M GRFlVEL 

-Ell T O T K  LNIT UT = 110 PCF 

CONE PENETRRTION TEST SOUNDING NUMEER: CPT-33 

PROJECT NQME : O6M/U. C .ORV l S- I I LOCRTION : O R V I S  CR 

PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  OATE : 09-26- 1 9 9 1  

-THE ERRTH TECHNOLOGY 
CORPORFlT I ON 



SOIL SEHQVIOR TYPE 

0 100 ZOO 

INCRERSING GRRIN SIZE - 
CLRY SILT SirO GRAVEL 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-34 
I I 

PROJECT NRME : OGM/U.C.DRVIS-I I LOCRTION : O W I S  C n  

: 09-26- 1 9 9 1  PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  ORTE 

C THE EARTH TECHNOLOGY - CORPORFITION 



FRlCTiON RGTIO 
(FS/OCI (PERCENT) 

8 -I 0 

TIP RESISTRNCE i Q C )  
TONS/SQ FT 

0 I00 zoo 

KSUlED T O T R  W I T  UT = 110 PCF 

SOIL BEHGV[OR TYPE 

lNCREASING GRQIN SIZE - 
CLRY SILT SFM GRRVEL 

! 0 r .  
I i r  L 

CONE PENETRRTION TEST SOUND1 NG NUMBER : CPT-35 1 .  - ' 

PROJECT NQME : O&M/U.C.OflVIS-II  LOCRTION : O W I S  C a  

PROJECT NUMBER : 92-381-01101 ORTE : 09-27-1991 

- THE EARTH TECHNOLOGY 
CORPOROT I ON 



SOIL BEHCNIOR TYPE 

FRICTtON RFI' f IO TIP RESISTFINCE ( Q C )  
(FS/QCI [PERCENT) TONS/SQ F T  

8 3 0 0 100 200 

INCRERSING GRRIN SIZE - 

CONE PENETRRTION TEST SOUNOING NUMBER: CPT-36 
I 

PROJECT WME : O&M/U.C.ORVIS-11 LOCFlTION : OaVfS CR 

PROJECT NUMBER : 92-381-01101 ORTE : 09-27-1991 

-THE ERRTH TECHNOLOGY 
& CORPORQT I ON 



FRICTION ART10 
(FS/QCI (PERCENT1 

8 4 0 

TIP RESISTFINCE ( Q C )  
TONS/SQ F T  

0 100 ZOO 

S O I L  BEHWIOR TYPE 

INCRERSING GRR[N SIZE - 
CLRY SILT SFN) GRRVEL 

SSUlm TOT& LNI T UT x 1 10 PCF 

4 

CONE PENETRQTION TEST SOUNOING NUMBER: CPT-37 I I 

I 

LOCRTION : ORV[S CQ PROJECT NQME : O&M/U.C.ORVIS-11 

PROJECT NUMBER : 92-381-01101 DATE : 09 -27 -1991  

THE ERRTH TECHNOLOGY - CORPORFIT I ON i 
I 



SOIL BEHRVIOR TYPE 

FRICTION ART10 TIP RESISTRNCE ( Q C )  INCRERSING GRRIN SIZE - 
( FS/QC I r PERCENT 1 8 ONS/SQ FT 

CLAY SILT SWI GRAVEL 
0 4 0 0 100 ZOO 

-ED TOT& I N I T  UT = I I0 PCF 

I 
CONE PENETRRTION TEST SOUNDING NUMBER: CPT-38 ! 

I I 
PROJECT NWlE : ObM/U.C.OGVIS-I I LOCQTION : OGV[S C g  

OATE : 0 9 - 2 7 - 1 9 9 1  PROJECT NUMBER : 9 2 - 3 8 1 - 0 1 1 0 1  

- THE EARTH TECHNOLOGY 
CORWRnT I ON 



FAICT[ON RFlT[O 
[ FS/OC 1 ( PERCENT I 

8 4 0 

TIP RESISTRNCE [ Q C )  
TONS/SQ F T  

0 100 ZOO 

SOIL B E H W t O R  TYPE 

iNCREFIStNG GRFItN S IZE  - 
CLRY SILT SFM GRAVEL 

- - - - - -- - pp - -- 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-44 
I 

PROJECT N W E  : O&M/U.C.OnVIS-11 LOCQTION : ORVIS CR 

ORTE : 10-02-1991 PROJECT NUMBER : 92-381-01101 

THE €FIRTH TECHNOLOGY - CORPORFITI ON 



FRICTION RRTtO 
(FS/QCI (PERCENT1 

a a o 

SOIL BEHRVIOR TYPE 

TIP RESISTRNCE (QCI INCRERSING GRFlIN SIZE - 
TONS/SQ FT 

0 100 200 
CLflY S I L T  5FM 

TOP 2.0 FT IS  OtSNRBEO S O I L  

-ED TOT& W I T  UT = 110 PCF 

GRAVEL 

+ ' 

- - 

CONE PENETRRTION TEST SOUNDING NUMBER: CPT-46 

PROJECT NRME : O~M/U.C.O~IS-II 

PROJECT NUMBER : 92-381-01101 

LOCRTION : OGV[S CR 

OQTE : 10-03-1991 

- T H E  EFIRTH TECHNOLOGY e CORPORQT 1 ON 



APPENDIX C 
SECTION 3 

PHASE 11 SITE CHARACTERIZATION 
SOIL BORING LOGS AND 

MONITORING WELL INSTALLATION LOGS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



( SYMBOL: 

MONITORING 
Ln 

DRILLING METHOD. 
W 
-2 

SAMPLING METHOD 
a 
r DATE COMPLETED 
< 
V) 

s 
-- 
P 

-- 

- 
7 

-- 
I ,  - 

WELL UCD-15 
THISICasmg Hammer 

D G M "U" Type 
3/28/90 

DESCRIPTION 

loose, dry. 

Content wlth dark brown s~lty clay In shoe P 
DARK BROWN SILTY CLAY, hard, slrghtly molst. -----I 
CLAY, as above. Lo 

- 
Some hght tan mottllng 

\ t 
L 

Becomes very s t ~ t f .  1 
Driller felt he h ~ t  sand at 13 feet 

L \ SILTY CLAYEY SAND/ (Cuttlngsl. 
BROWNISH YELLOW SILTY CLAY. hard. molst. some buff 
flssure hke fllllng, reacts w~th hydrochlor~c a c ~ d  

As above. 
L 

Increased flne gram to very ftne gram sand In shoe, some 
black specks, whlte flssure fllllng reacts wlth hydrochlor~c 
acid. 

BROWNISH YELLOW SILTY CLAY, hard, mo~st, some black 
specks, vertlcle macro pores - no vlslble f~lllng but reacts 
w~th hydrochlor~c ac~d.  
i 

Drllllng easler at 31.5 feet. 

Sl~ght Increase n slit content 

- MOTTLED BROWNISH YELLOW, GREENISH GRAY, DARK BROWN 
SILTY CLAY, hard, mo~st. 

DOE PHASE I1  S I T E  C H A R A C T E R I Z A T I O N  
LEHR Env~ronmental Restorahon 

DaesCuoore 
Dav~s, Cal~forn~a 

FEBRUARY 1993 

10805-454-044 Page I of 4 



SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-15 
THlSlCas~ng Hammer 

D 6 M " U "  Type 
3/28/90 

I SYMBOLS DESCRIPTION 

Buff f~ssure f~l l~ngs react w~th hydrochlor~c acid at 39 0 
feet. 

F rs t  water - water comlng In slowly from casmg at 36 feel 
\ 
L 

\ Dr~ller felt he h ~ t  sand at 40.5. / 
BROWN SILTY CLAYEY SAND 

GRAVEL (up l o  314 1nch1, with some s~ l t  and clay. 

Some thm sandy clay slrmgers. 

SILTY SANDY CLAY - harder dr~l l~ng, poor returns. 

BROWN SILTY CLAY. w~ th  mlnor very flne gram sand, very 
s t ~ f f ,  morst. 

Drill~ng fasler a t  63 feet 

Increased sand and sdt. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Envlronmenlal Restorat~on 

-6- 
Dav~s. Cal~forn~a 

FEBRUARY 1993 
10805-454-044 Page 2 of 4 



SAMPLING MONITORING WELL UCD-15 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

4 

"'7 I SYMBOL: 

THI51Casmg Hammer 
D G M "U" Type 

3/28/90 

DESCRIPTION 

Interbedded SINS and clay, w~th some sand 
1 

lncreas~ng sand. 

Cutt~ngs, poor recovery. 
1 

Dr~ll~ng qu~cker at 75 feet 

Dr~l l~ng qu~cker at 78 feel 
-'L 

Increase In sand 

BROWN SILTY SAND, w~th clay. 

Some gravel. 

GRAVEL. w~th some s~lt  and sand (heav~ngl up to 112 lncl 

Gravels and coarse sand up to 1-1.5 Inch d~ameter 

Increased sand and sdt, decrease In gravels 

DOE PHASE I1  SITE CHARACTERIZAT ION 
LEHR Environmental Restorallon 

D z m  6 Moore 
Davls, Cal~forn~a 

FEBRUARY 1993 
10805-454-044 Page 3 of 4 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED 

UCD-15 
THlSlCas~ng Hammer 

D G M "U" Type 
3/28/90 

DESCRIPTION 

As above 

BROWN SANDY CLAY, w~th mlnor gravel. 

BROWN SILTY CLAY, w~lh mlnor sand, medrum s t ~ f f .  

NOTES: 
I) BORING COMPLETED AT A DEPTH OF 120.5 FT 

BELOW GROUND SURFACE (BGSI ON 
21 PVC WELL INSTALLED TO A DEPTH 

OF 91 FT BGS: SCREENED INTERVAL FROM 91 FT TO 
116 FT. 

DOE PHASE I 1  S ITE CHARACTERIZATION 
LEHR Env~ronmenlal Resloralron 

Davls, Cahfornla 
FEBRUARY 1993 

10805-454-044 Page 4 of 4 



MONITORING WELL 
DRILLING METHOD 
SAMPLING ME THO0 
DATE COMPLETED 

UCD-16 
THlS/Cas~ng Hammer 

D 6  M"U" Type 
4/3/90 

DESCRIPTION 

DARK BROWN CLAYEY SILT, hard, moist 

Some gravel at 9 feet. 
\ 

0 

BROWN CLAYEY SILT, w~th mrnor f~ne sand, hard, dry 

L 

\ Becomes more clayey at  9.5 feet. 0 
DARK BROWN SILTY CLAY, w~th mlnor sand, mo~st, hard 

L 

5 

Some hght tan rnottl~ng In horizontal surfaces that react w~th 
hydrochlortc acd.  

Increased s~lt  

DARK BROWNISH YELLOW SILTY CLAY, hard, mo~st, some 
f~ssure f~ l l~ng reacts w~th hydrochlor~c ac~d.  

As above 

Dr~l l~ng faster - clay cuttlngs soft In cuttrngs d~scharge at 
23 feet. 

- 
Color change to brown at 25 feet 

- 
lncreaslng f~ssure f~lllng rnater~al reacts w~th hydrochlor~c 
acid, hard, rnolst, some mottl~ng w~th greentsh gray and dark 
brown. 

As above. 

Drllllng qucker at 34 feet. 
Color change from hght brown 
rno~sture. 

to dark brown, Increase > 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restoratton 

DmesSbbore 
Davls, Caltforn~a 

FEBRUARY 1993 

10805-454-044 Page I of 4 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD. 
SAMPLING METHOD 
DATE COMPLETED 

UCD-16 
THIS/Casing Hammer 

D & M " U "  Type 
4 /3 /90 

DESCRIPTION 

35 

MOTTLED BROWNISH YELLOW AND DARK BROWN SILTY CLAY, 
hard, rnolst. t 
I cm wlde vert~cal zone of buff concretion. Lo 

Increased s~lt  t5 
L 

-50 

Decreased sand. 

DARK BROWN VERY FINE SANDY SILT. 

Occasional gravel In cut tlngs 

Drllllng faster a t  59 feet 
L 
\ Increased sand. ,f- -60 

BROWN SILTY VERY FINE SAND. wlth minor clay. 

As above. 
- 

Sand f ~ n e  to med~um gramed 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restoration 

Dav~s, Cal~forn~a 
~ 6 b e  FEBRUARY 1993 

10805-454-044 Page 2 of 4 



SYMBOL! 

MONITORING WELL 
DRILLING METHOD 

UCD-16 
TH151Casmg Hammer 

SAMPLING METHOD D G M "U" Type 
DATE COMPLETED' 4 /3 /90 

DESCRIPTION 

70 

Dr~ l l~ng rate var~able - mterbedded 

S~lts, sands, and clays. 
- 

Some gravel rn d~scharge 

BROWN SILTY SAND, with minor clay. 

DARK GRAY GRAVEL 114-112 inch diameter, wlth mlnor silt 

Increased coarse sand at  102 feet.  

Decreased gravel. 

- SILTY SAND. 
L 

Sandy silt layer a t  105-106 feet. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restorallon 

OamesSCloore 
Dav~s. Callforn~a 

FEBRUARY 1993 
10805-454-044 Page 3 o l  4 



I SAMPLING M O N I T O R I N G  WELL 
C" 

DRILLING METHOD 
W 
d 

SAMPLING METHOD 
DATE COMPLETED 

- 

SYMBOLS 

UCD-16 
THlS/Cas~ng Hammer 

D & M "U' Type 
4/3/90 

DESCRIPTION 

Increased s i t  at 114 feet. 

Some clay In cuttmgs d~scharge. Drdllng more d ~ l l ~ c u l t  at 119 
lee l  

Sample lrom b ~ t .  
'L __ BROWN SANDY SILTY CLAY, soft, m e d m  dense. , 

NOTES: 
I) BORING COMPLETED AT A DEPTH OF 122 FT 

BELOW GROUND SURFACE (BGSI ON 4/3/90. 
21 PVC WELL INSTALLED TO A DEPTH 

OF 92 FT BGS: SCREENED INTERVAL FROM 92 FT TO 
117 FT 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restoration 

Dafes6M~re 
Dav~s, Callforn~a 

JUNE 1992 

10805-454-044 FEBRUARY 1993 



SAMPLING 

m 
DRILLING METHOD 

w SAMPLING MEiHOD 
DATE COMPLETED 

M O N I T O R I N G  WELL UCD-17 
THISiCasing Hammer 

0 G M "U" Type 
4/lO/9O 

DESCRIPTION 

DARK BROWN SILTY SANDISANDY SILT 

\ Increasing clay at 3 feet. 1 
DARK BROWN CLAYEY SILT, mlnor gravel, hard, slightly moist, 
contains roots. 

LIGHT BROWN SILTY CLAYKLAYEY SILT In shoe, very hard. 

Some gravel d~scharge at 6.5 feet 
- 

Increased SIN, some clay, very hard. 

BROWN SILTY CLAY, hard, sl~ghtly moist, some light brown 
concret~on l~ke  mater~al, reacts w~th hydrochlor~c ac~d .  

AS above 

Decreased SIN at 19 feet,  Increased clay, drilling more 
dil l~cu l t .  

..- 
DARK BROWNISH YELLOW SILTY CLAY, hard, mo~st, some 
black specks, some llght gray fissure fllllng, reacts w~ th  
hydrochlor~c ac~d .  

BROWNISH YELLOW CLAYEY FINE SANDY SILT, hard, slightly 
mo~st, (nearly dry). 

BROWN/BROWNISH YELLOW CLAY, with mlnor silt, hard, 
shght~y mo~st. 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Envuonmental Restorat~on 

Dav~s, Cal~forn~a 
Daaer6kore FEBRUARY 1993 

10805-454-044 Page I of 5 



SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-17 
THI5/Cas1ng Hammer 

D G M "U" Type 
3/10/9O 

DESCRIPTION 

BROWNISH YELLOW SILTY FINE TO MEDIUM GRAINED SAND, 
wltn minor clay 
BROWNISH YELLOW SILTY CLAYICLAYEY SILT. In shoe, soft 
to very s t ~ l f ,  moist 

Dr~ller lel! o f  drliltng faster a l  36 feet 

MOTTLED BROWNISH YELLOW. GREENISH GRAY AND BROWN 
CLAYEY SILT, some black specks, hard, moist. 

Dr~llrng becomes easrer, penet ra t~on faster a l  45 feet . 
SILTY SAND/SANDY SILT, mlnor coarse sand, soft, morst 

Decreasrng sand, clayey s~ l t  

Increased sand. 

_ Penelratron faster at  58 feet. . 
Increased sand. 

BROWN SILTY SAND. 
- 

(Cutt~ngs wetter l 
- 

Increased srlt content . , 

\ 
Drllllng dr l f~cu l l  a l  63 feet 

L , Started addlng water a l  10 gallons per mmute. / 
BROWN SILT. 11ne to m e d m  sand, with mrnor clay. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restorallon 

Davis, Calrforn~a 
OaAet6lloore FEBRUARY 1993 

10805-454-044 Page 2 of 5 



I SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-17 
TH151Cas1ng Hammer 

D 6 M "U" Type 
4110190 

DESCRIPTION 

7, Increased clay content. 
L _ Some Interbedded clayey zones 

BROWN SILTY CLAY 

Dr~l l~ng faster at 73 feet 

SILTY SAND 

Drllling last - boring produc~ng no waler 
1 

CLAYEY SILTISILTY CLAY. 

, GRAVEL. 
L 

Gravel predom~nantly dark gray and various other colors, 
volcan~cs and melased~mentary 112-1 Inch (broken - 
probably coarser in s~lul.  

As above. 

Finer gravel. 

DOE PHASE 11 SITE CHARACTERIZATION 
LEHR Environmenlal Restoration 

Da~e36Moore 
Davis, Callfornla 

FEBRUARY 1993 
10805-454-044 Page 3 01 5 



SAMPLING MONITORING WELL UCD-17 
DRILLING METHOD' 
SAMPLING METHOD 
DATE COMPLETED: 

THl51Cas1ng Hammer 
0 E M "U" Type 

4/10/90 

DESCRIPTION 

405 

r' 

Coarser gravel 

As above. 

, SANDY SILT, w ~ l h  mmor clay (lens?]. 25 
GRAVEL. 

, Layers as above. 
GRAVEL. 

, SILTY SAND, as above. 
GRAVEL. as above. 

BROWN SILTY SAND, sand grams dark gray. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restorat~on 

~ 6 M o a e  
Davis, Califorma 

FEBRUARY 1993 

10805-454-044 Page 4 of 5 



1 SAMPLING 

SYMBOLS 

M O N I T O R I N G  WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-17 
THIS/Casmg Hammer 

D G M "U" Type 
4/10/90 

DESCRIPTION 

BROWN CLAY, soil. 
'440 

NOTES. 
1 ) BORING COMPLETED AT A DEPTH OF 143 FT. 

BELOW GROUND SURFACE (BGS) ON 4/ 10/90 
2) PVC WELL INSTALLED TO A DEPTH OF 1 13 FT. 

BGS, SCREENED INTERVAL FROM 88 FT. TO 
1 I3 FT. 

DOE PHASE I1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorallon 

Dav~s, Cahforn~a 
baeS6clo0re FEBRUARY 1 9 9 3  

10805-454-044 Page 5 of 5 



1 SAMPLING MONITORING WELL 
DRILLING METHOD 

UCD-18 
~n Hollow Stem Auger 
W 
2 

SAMPLING METHOD Cont~nuous Core. Callforn~a Mod 
a 
E DATE COMPLETED. 1012190 

I SYMBOLS DESCRIPTION 1 
DARK BROWN SILTY CLAYICLAYEY SILT. hard. sl~ohllv mo~st. 
some roots 

Some sandy zones. 

As above 

Whlter vem Illhngs, reacts with hydrochlor~c ac~d,  decreasmg 
roots. 

Becomes BROWNISH YELLOW SILTY CLAY, very stllf, mo~st, 
common pores 

L 

Increased clay 

Very st111 to hard, molst. 

Wllh mlnor sand, some greenlsh gray mottllng a l  19 leet. 
molst, some black specks. 

Mottled brownlsh yellow and dark brown/ black, hard, sl~qhtly - .  

, molst, sllght Increase In s~lt  content. 
BROWNISH YELLOW SILTY CLAYICLAYEY SILT, verv st111 to 
hard, mo~st, some black coatlng OF partlng surfaces I 
As above 

Increased s~lt  

Some concrel~ons l o  3 mm, hard, molst, reacts w~th 
hydrochlor~c acld. - 
Increased bul l  concretions and mottl~ng at bottom of 
sample. 

' Mlnor sand and sdl 

DOE PHASE I 1  S ITE CHARACTERIZATION 
LEHR Enwonmental Restorat~on 

~ 6 l l o o r e  
Davls, Callfornla 

FEBRUARY 1993 

10805-454-044 Page I of 2 



SAMPLING MONITORING WELL UCD-18 
DRILLING METHOD Hollow Stem Auger 
SAMPLING METHOD Contmuous Core. Cal~lornia Mod 
DATE COMPLETLD 10/2/90 

DESCRIPTION 

As above 

BROWNISH YELLOW SILTY FINE SANDY CLAY, mottled colors, 
brown, green~sh gray, brown~sh yellow. Common butt colored 
concret~ons, reacts  w~ th  hydrochlortc a c ~ d  

Increased s~ l t  content 

Hard, motst, mlnor green~sh gray and dark brown mott l~ng 
BROWN SILTY FINE T O  VERY FINE GRAIN SAND, mo~st, some 
green~sh gray mottl~ng. 

BROWN FINE GRAIN SAND, loose, mo~st,  some sdty zones 

BROWNISH YELLOW SILTY CLAY, hard, mo~st, some 
~nterbedded gray lam~nallons. 

A S  above 

Increased sand content. 

BROWNISH YELLOW FINE SANDY CLAYEY SILT, very s t ~ f f  l o  
hard, mo~sl.  

BROWN SAND, w ~ t h  mlnor s i t  and clay, loose, molst, some 
green~sh gray mot tlmg. 

DARK BROWNISH YELLOW SILTY CLAYJCLAYEY SILT, hard. 
mo~sl,  bu l l  vem I~lllngs, reacts w ~ t h  hydrochlor~c acld. 

Motst to wet 

BROWNISH YELLOW SILTY CLAYEY SAND, tnterbedded w~ th  
sandy clayey slits, wet, med~um st l f l ,  some thm lammallon of 
h e  sand. 

BROWNISH YELLOW CLAYEY SILT, s l ~ l l ,  motst. 

DOE PHASE I 1  S ITE CHARACTERIZATION 
LEHR Environmental Restorallon 

Oanet6Cloore 
Dav~s. Cahforn~a 

FEBRUARY 1993 

10805-454-044 Page 2 of 2 



SAMPLING MONITORING WELL 
DRILLING METHOD 

UCD-19 
Hollow Stem Auger 

SAMPLING METHOD Cont~nuous Core, Spill Spoon 
DATE COMPLETED 9/26/90 

DESCRIPTION 

DARK BROWN TO BROWNISH YELLOW CLAYEY SILTISILTY 
CLAY, (FILL TO NATIVE?), hard, dry, mlnor flne gravel 

No recovery In core 
BROWNISH YELLOW FINE SANDY SILT TO BROWN SILTY 
MEDIUM GRAINED SAND, loose to medlum dense, dry 

- No recovery Core barrel. - 
DARK BROWN CLAY, w~ th  minor SIN, hard, mo~sl,  common pores 
to I mm. NATIVE SOIL. 

Grades softer 

BROWNISH YELLOW CLAYEY SILTISILTY CLAY, st111 to  very 
stiff, molst 

Grades s t~ f fer .  

Becomes hard, mo~st. 

As above. Some b u f f  colored concretions f~lllng velns and/or 
fractures, reacts wlth hydrochlorrc acld. 

As above. moist. 

Famt mottllng of color - brownlsh yellow and greenlsh gray. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restoration 

Dames6ekote 
Davls. Callfornla 

FEBRUARY 1993 
10805-454-044 Page I of 3 



I SAMPLING MONITORING WELL 
DRILLING METHOD: 

UCD-19 
V) Hollow Stem Auger 
W 
2 

SAMPLING METHOD Cont~nuous Core. Spht Spoon 
C 
E DATE COMPLETED: 9/26/90 

DESCRIPTION 1 
As above Buff colorea veln fill~ngs 

Grades clay~er 

MOTTLED ORANGE BROWN. BROWNISH YELLOW, GREENISH 
GRAY WITH BLACK SPECKS. SILTY CLAY, hard, moist 

Decreased clay, very s t ~ l l  

As above l o  BROWNISH YELLOW SILTY FINE GRAINED SAND. 
n uneven, thin layers Layered with clayey sill or silt Some 

\ wet zones In rlngs (perched water]. Med~um dense. 
DARK BROWNISH YELLOW SILTY FINE SAND. dense. verv 0 
moist. 

MOTTLED ORANGE BROWN. BROWNISH YELLOW, GREENISI 
GRAY WITH BLACK SPECKS. SILTY CLAY, hard, mo~st. 

BROWNISH YELLOW SILTY CLAY, very stiff, moist. 

As above, very s t ~ f f  

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Enwonmental Restoration 

Dames 6 b e  Dav~s, Californ~a 
FEBRUARY 1993 

10805-454-044 Page 2 of 3 



( SAMPLING 

SYMBOLS 

M O N I T O R I N G  WELL 
DRILLING METHOD 

UCD-19 
Hollow Stem Auger 

SAMPLING METHOD Cont~nuous Cow. Split Spoon 
DATE COMPLETED 9/26/90 9 

Q 
lx 

DESCRIPTION E 2 - 
LT 

7 0 3  
YELLOW BROWN CLAYEY SILTISILTY SAND, med~um stiff, 
rno~sl 

YEL!OW BROWN CLAYEY SILTISILTY CLAY rned~um sl l l f .  1 

\ moist 
MOTTLED ORANGE BROWN, BROWNISH YELLOW, DARK BROWN, 

L+B 
\ AND GREENISH GRAY CLAY, hard, mo~st r - 7 5  

NOTES 
I1 BORING COMPLETED AT A DEPTH OF 74.5 FT,  

REAMED TO 72.5 F T FOR WELL INSTALLATION, 
BELOW GROUND SURFACE (BGSI ON 9/26/90. 

21 PVC WELL INSTALLED TO A DEPTH OF 
56.5 FT BGS; SCREENED INTERVAL FROM 56.5 TO 
71.5 FT 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Danes 6 Woore 
Dav~s, Caltlorn~a 

FEBRUARY 1993 

10805-454-044 Page 3 of 3 



SAMPLING MONITORING WELL UCD-20 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

Hollow Stem Auger 
Callornla Mod 

1015190 

DESCRIPTION 

DARK BROWN SILTY SAND, CLAYEY SILT, w~th mlnor gravel, 
dry, loose. (FILL1 

BROWN CLAYEY SILT/SILTY CLAY, w~th mlnor gravel, very 
s t~ f f ,  dry 

DARK GRAY BROWN FINE TO MEDIUM GRAINED SAND, loose, 
damp, w~th dark brownlsh yellow clayey sit  lens, st111 to very 
stiff, mo~st 

As above, wrth mlnor gravel, increased clay at 7.8 feet 

BROWNISH YELLOW SILTY CLAYJCLAYEY SILT, hard, mo~st, 
white mottllng, reacts w~th hydrochlorlc a c ~ d  on parting 
surface 

Llghter brown~sh yellow, decreased stiffness 

Becomes DARK BROWNISH YELLOW, hard, motst, whlte 
concret~ons, reacts wlth hydrochlorlc acld. 

As above, wlth black and whlte mottllng on partmg surfaces. 
whlte matr~x reacts wlth hydrochlor~c and  

Decreased slit. 
'L 

Becomes BROWNISH YELLOW, hard, molst 
- 

Increased whrte and black mottllng on partlng surfaces 
- 

Interbedded srltrer zones. 

Increased slit content. Sl~ght decrease n st~lfness (st111 
hard]. 

L Becomlng Ilghter. Increased slit content, some sand, 

decreased stlf fness. 
L 

Th~n sandy zone at 29 feet, very llne graln. 
L 

As above, abundant buff concret~on material, strong reactlon 
wlth hydrochlorlc acld. 

BROWNISH YELLOW SANDY SILT, some slltv sand zones. 
abundant wh~te concret~ons - very stlff, biack coating bn 
Dartlno surfaces . - a - -  

BROWNISH YELLOW SILTY FINE SAND, loose, molst. r 
MOTTLED BROWNISH YELL. GREENISH GRAY AND DARK 
BROWN/ BLACK SILTY CLAYICLAYEY SILT, dark brown/black 
coatlng on partlng surfaces. 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Environmental Restorallon 

OamesSWooce Davls, Cal~forn~a FEBRUARY 1993 

10805-454-044 Page 1 of 3 



I SAMPLING MONITORING WELL 
m 

DRILLING METHOD. 
W 
2 

SAMPLING METHOD 
a 
2~ DATE COMPLETED. 

UCD-20 
Hollow Stem Auger 

Calforn~a Mod 
10/5/90 

I SYMBOL! DESCRIPTION 03~ 
Gradlng l o  BROWNISH YELLOW SILT TO SANDY SILT, lhin 
very fme gram sandy zone at 38 feel, dense, mo~st. 
1 

Grades back to SILTY CLAY, hard, moist 

MOTTLED BROWNISH YELLOW. GREENISH GRAY. DARK BROWN 
SILTY CLAYICLAYEY SILT, some s~ l l~e r  zones, buff 
concret~ons, hard, mo~st. 

Increased green~sh gray mottling. Grad~ng to. - 
CLAYEY SILTISILTY CLAY, very stiff, mo~st. 

Increased clay contenl and stiffness, very st111 to hard, 
rno~st. 

\i Decreased clay content. t 
L 

l:5 foot zone of Interbedded SILTY SAND. SILT. AND SILTY A 
\ CLAY. 

BROWNISH YELLOW WITH MINOR GREENISH GRAY AND DARK 
BROWN MOTTLING SILTY CLAY, hard, mo~st. ' r 
Abundant whlte concretion mater~al, reacts w~th hydrochlor~c 
acld. 

BROWNIBROWNISH YELLOW CLAY, w~th mlnor SIN, hard, moist, 
common buff concret~ons. 

L 

Grades to SILTY CLAYICLAYEY SILT, st~ffness varies with 
s~ l l  and clav content. 

BROWNISH YELLOW SILTY CLAY, hard, molst, some green~sh 
gray mottling. 

As above, becom~ng hard, damp 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Env~ronmental Restoration 

Dames6lloore Davis, California FEBRUARY 1993 

10805-454-044 Page 2 of 3 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-20 
Hollow Stem Auger 

Callorma Mod 
10/5/90 

DESCRIPTION 

70 

As above, wet 
7 

NOTES: 
I) BORING COMPLETED AT A DEPTH OF 71.5 FT, 

REAMED AT 73.5 FT FOR WELL INSTALLATION, 
BELOW GROUND SURFACE (BGS) ON 10/5/90. 

21 P V C  WELL INSTALLED TO A DEPTH OF -75 
57 FT BGS. SCREENED INTERVAL FROM 57 TO 
72 FT 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Env~ronmenlal Reslorat~on 

DanetSlloore 
Davis, Calltornla 

FEBRUARY 1993 

10805-454-044 Page 3 of 3 



I 
SAMPLING MONITORING WELL 

Ln 
DRILLING METHOD 

W - SAMPLING METHOD 
a DATE COMPLETED 

UCD-21 
Hollow Stem Auger 

Calfornia Mod 
10110/90 

DESCRIPTION 

GRAVEL, wllh slit and clay, loose, damp (Road base) 

DARK BROWN SlLTY CLAYKLAYEY SILT, stifl, mast 

Gradlng to dark brownlsh yellow, very st111 

Conlams whlte calcareous material, very stlff, damp 

BROWNISH YELLOW SILTY CLAY, very stlfl, mo~st. Grades to 
BROWN SlLTY CLAY, med~um stlff.  dam^. some black soecks 

~7 - -  -,  
whlte coatlngs - reacts wllh hyd;ochlok ac,d, becomes 
very stlff at 18 leet. 

BROWN SILTY CLAYKLAYEY SILT, wlth sand, becomlng 
hard. 

Becomes very slrff, molst, whlte concretions, b k h  specks 

BROWN/BROWNISH YELLOW VERY FINE CLAYEY SANDY SILT, 
medtum stiff to s t ~ f l ,  slightly mo~st. 

BROWN SILTY VERY FINE GRAIN SAND, molst 

Decreased stll content. 

BROWNISH YELLOW WITH SOME GRAY GREEN MOTTLING, 
CLAYEY SANDISILT, very stlff, molst. 

DOE PHASE I 1  S ITE  CHARACTERIZATION 
LEHR Environmental Restoration 

Dame36)(ooce 
Davls, Cal~forn~a 

FEBRUARY 1993 

10805-454-044 Page I of 3 



I SYMBOLS 

M O N I T O R I N G  WELL UCD-21 
DRILLING METHOD Holloh Stem Auger 
SAMPLING METHOD Callorn~a Mod 
DATE COMPLETED lG/~O190 

Grades to SILTY CLAYICLAYEY SILT, damp, very stlff to 
hard. 1 

DESCRIPTION 

BROWNISH YELLOW WITH GREENISH GRAY MOTTLING SILTY 
I 4 0  

CLAY, very s t l l f  to hard, mo~st, some buff nodules l o  I cm. 

35 

\ black specks r .  
BROWN WITH LIGHT GRAY MOTTLING CLAYEY SILTISILTY 
CLAY, whlte concretions react w~th hydrochlor~c acld. 

Increased green~sh gray mottl~ng. 
- 

Decreased clay, graded from very s t ~ f f  to s t ~ f l .  I 

Thm sand lammate a l  54.8 feet, mo~st. 
\ 

STRONG BROWNISH YELLOW SILTY CLAYICLAYEY SILT, 
hard, molst, decreased motthng. 

1 foot zone mterbedded BROWN SILTY SAND AND SILTS, 
w~ th  clay, soft, damp. 
Th~n wet zone at  50.5 feel,  brown s i t  -2 Inches th~ck 

BROWNISH YELLOW WITH GREENISH GRAY AND BUFF 
MOTTLING CLAYEY SILT, s t l f l  to very s t ~ f f ,  mo~st, black 
specks 

Increased SIN. I 

5 0  

Increased clay, very s t ~ f f  

Becomes hard, damp, whlte concret~ons react w~ th  
hydrochlor~c ac~d ,  f~ssure f~ l l~ng,  some green~sh gray 
mottl~ng. 

BROWN CLAYEY SILT, very l ~ t t l e  sand. wet, clayey zones, 
mo~st. 

Increasmg clay a t  69 feet 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Oav~s, Cahforn~a 
Dames6Woore FEBRUARY 1993 

10805-454-044 Page 2 of 3 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD. 
SAMPLING METHOD 
DATE COMPLETED' 

UCD-21 
Hollow Stem Auger 

Calforma Mod 
10/10/90 

DESCRIPTION 

BROWNISH YELLOW CLAYEY VERY FINE SANDY SILT, i t i l l  to 
very sMl ,  mo~sl l o  wet, clay conrenl varles from m~nlmal l o  
predomtnanl 

BROWNISH YELLOW SILTY CLAY, very sMt to hard, very , \ molsl I 

NOTES. 
I) BORING COMPLETED AT A DEPTH OF 73.5 FT 

BELOW GROUND SURFACE (BGSI ON 10110190 
21 PVC WELL INSTALLED TO A DEPTH OF 

57 FT BGS: SCREENED INTERVAL FROM 5 7  TO 
72 FT. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Envronmental Restoralion 

Dam6Woore 
Davis, California 

FEBRUARY 1993 
10805-454-044 Page 3 of 3 



SAMPLING 

SYMBOLS 

M O N I T O R I N G  WELL 
DRILL!NG METHOD 
SAMPLING ME THO0 
DATE COMPLETED 

UCD-22 
Hollow Stem Auger 

Calforn~a Mod 
10123190 

DESCRIPTION 

DARK BROWNIBROWNISH YELLOW VERY FINE SANDY SILT. 
wrth mlnor clay, dense, slightly moist, unconsol~dated, some 
pea gravels 

DARK BROWN CLAYEY SILTISILTY CLAY, very s t ~ f f ,  moist 

DARK BROWNISH YELLOW SILTY CLAY, very s t ~ l f ,  mo~st. 

Increased st~ffness - hard. 

DARK BROWN CLAYEY SILT/SILTY CLAY, very s t ~ l f ,  some 
buff mottling. 

Becomes BROWNISH YELLOW SILTY CLAY, st11f to very s t ~ l f ,  
mo~st. 

Decreased stillness. 

STRONG BROWNISH YELLOW SILTY CLAY, w~th mlnor very llne 
sand, hard, mo~st, wh~te veln Illlings react w~th hydrochlor~c 
ac~d. 

Grades to BROWNISH YELLOW SANDY SILTISILTY SAND. 
with clay, med~um s t ~ l f ,  damp. 

BROWNISH YELLOW SILTY CLAY, hard, sl~ghtly mo~st. 

Increasmg sand. 

BROWNIBROWNISH YELLOW SANDY SILT, w~th minor clay, 
dense, shghtly molst 

Grades to BROWN SILTY CLAYICLAYEY SILT, w~th sand, very 
11ne gravels, thinly bedded, some black coatlngs on partlng 
surf aces. 
MOTTLED GREENISH GRAY. BROWNISH YELLOW, AND BUFF 
CLAYEY SAND/SILT, very s t ~ f l  to hard, sl~ghtly moist. 

DOE PHASE I 1  S ITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Davis, Cal~forn~a 
-6bI00m FEBRUARY 1993 

10805-454-044 Page 1 of 3 



SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-22 
Hollow Stem Auger 

Callornla Mod 
10/23/90 

DESCRIPTION 

35 

- Increased sand 1 
Decreased clay. 
Sharp contact w~ th  BROWN SILTY CLAY, hard, mo~st. 

- BROWNISH YELLOW, WITH MINOR GREENISH GRAY AND DARK 
.4 0 

J\ BROWN MOTTLING CLAYEY SILT, very s t i l l  to hard r. 
- BROWN SILTY CLAYICLAYEY SILT, with gray mottl~ng, some 

sandy zones, some wh~te concretlons, hard, reacts w~th 
hydrochloric a c ~ d  

Interbedded SILTY SAND AND SANDY SILT, with mlnor clay, 
very f ~ n e  to fine gravel, mlnor greenish gray mottlmg 
Grad~ng to clayey silt, very s t~ f f ,  shghtly moist 

BROWN SILTY SAND, Interbedded w~ th  sandy silt lenses 2 
7, inches thick, sand fine to very fine gram , 

DARK BROWNISH YELLOW SILTY SAND, loose, sl~ghtly mo~sl  

BROWNISH YELLOW SANDY CLAY, very s t ~ l f ,  moist, contact __ uneven, not hor~zontal. 
BROWNISH YELLOW SILTY CLAY, with arav mottlina. wh~te " ,  <. 

concretlons, hard, sl~ghtly moist. 

Some sandy lenses 
- 

BROWNISH YELLOW SILTY CLAY, hard, sl~ghtly mo~st 

Decreased sand, Increased mo~sture, interred silt content, 
s t ~ l f  to very s t~ f f .  

BROWNISH YELLOW SILTY CLAY, hard, mo~st, some ver t~ca l  
f~ssures, wet 

_ As above. 
/ 

BROWNISH YELLOW SILTY CLAY. wet, some gray mottling. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restorat~on 

DamSMaore 
Dav~s, Cal~forn~a 

FEBRUARY 1993 

10805-454-044 Page 2 of 3 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD. 
SAMPLING METHOD 
DATE COMPLETED 

UCD-22 
Hollow Stem Auger 

Calforma Mod 
10123/90 

(3 
Z 

DESCRIPTION rn u 

CLAY. ve ry  s t ~ f f ,  mo~st to wet 

NOTES 
I ]  BORING COMPLETED AT A DEPTH OF 71 5 FT 

REAMED TO 73 0 FT FOR $L INSTALLATION. 
BELOW GROUND SURFACE (BGSI ON 10/23/90 

21 PVC WELL INSTALLED TO A DEPTH OF 
5 7  FT BGS, SCREENED INTERVAL FROM 57 TO 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Daner6Cloore 
Davls, Califorma 

FEBRUARY 1993 

10805-454-044 Page 3 of 3 



I SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED. 

UCD-23 
Hollow Stem Auger 

Callorn~a Mod 
10115/90 

DARK BROWN SANDY CLAYEY SILT, hard, sl~ghlly moist, 
mterbedded w~th clay Grades l o  DARK BROWNISH YELLOW 
SILTY FINE SAND, dense, sl~ghtly motst 

DARK BROWN FINE SAND, w~th rnlnor SIN, loose, dry 

DARK BROWN SILTY CLAY, hard, shghtly motst. 

DARK BROWN CLAYEY SANDISANDY CLAY Grades clayler. 
des~cat~on cracks filled with sand at contact. 

BROWNISH YELLOW SILTY CLAY, hard, mo~st, hard, mo~st. 
some tan mottlmg that reacts w~th hydrochloric a c ~ d  Grades 
to sl~ghtly less stiff 

As above, very stlff, common pores to 2 mm d~ameter 

Becomes BROWNISH YELLOW, COLOR BRIGHTER 
(STRONGER), with black specks, hard. 

As above w~th buff colored concret~ons, reacts with 
hydrochlor~c acid. 

Grades to BROWNISH YELLOW CLAYEY SILT, wlth some very 
l ~ n e  gram sand, strff, moist. 

As above grades to VERY FINE SANDY CLAYEY SILTISILTY 
SAND, hard, moist. 

-- 

BROWNISH YELLOW SILTY CLAY, very s t ~ f f ,  mo~st, buff 
concret~ons react with hydrochloric ac~d,  thlnly bedded wlth 
greentsh gray mot tl~ng. 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Environmental Restoration 

Davts. Cal~forn~a 
&me$ 6 b e  FEBRUARY 1993 

10805-454-044 Page I of 3 



SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

UCD-23 
Hollow Stem Auger 

Callorn~a Mod 
10115/90 

DESCRIPTION 

As above. Buff concret~ons common. 

As above. BROWNISH YELLOW CLAYEY FINE SANDY 
SILTISILTY SAND, very stiff, moist 

As above, lncreaslng sit ,  thmly bedded gray~sh green clay, 
some thm sand lammates. 

BROWNISH YELLOW SILTY VERY FINE GRAINED SAND, 
dense, mo~sl 

Some br~t t le  clay interbeds. 
- 

Concretions (CaCo31 common 

As above 
- 

Color grades to qreen~sh qray tmt on more common brown~sh , - - 
\ v e ~ ~ o w c o ~ o r .  - h 
i BROWN CLAYEY SAND. moist. 'I 

I 

BROWN SILTY CLAY, hard, damp, some wh~te mottlmg, black 
, specks. / 

BROWNISH YELLOW SILTY CLAY, hard, moist, Increasing buff 
concret~ons 

Increasmg sand wlth clay, becomes mo~st 

BROWNISH YELLOW SILTY CLAY, hard, damp, thinly bedded 
wdh green~sh gray clay, whlte concret~ons react w~th 
hydrochlor~c ac~d.  

As above, few, 11 any concret~ons 

BROWNISH YELLOW SILTY CLAYICLAYEY SILT, s t ~ f f  to very 
shff, wet. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Danes6)(oore 
Dav~s, Cal~fornla 

FEBRUARY 1993 
10805-454-044 Page 2 of 3 



SAMPLING 

SYMBOLS 

MONITORING WELL 
DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED: 

UCD-23 
Hollow Stem Auger 

Calforn~a Mod 
10/15/90 

0 
Z 

DESCRIPTION 
4 
V7 i 

C 

BROWNISH YELLOW SILTY CLAY, verv s t ~ f f .  wet. black 
specks 

Becomes hard, mo~st, buff concret~ons common 

NOTES: 
11 BORING COMPLETED AT A DEPTH OF 76.5 FT, 

REAMED TO 73.0 FT  FOR WELL INSTALLATION, 
BELOW GROUND SURFACE (BGS) ON 10/15/90. 

21 PVC WELL INSTALLED TO A DEPTH OF 
56.5 FT BGS; SCREENED INTERVAL FROM 56.5 TO 
11.5 FT. 

DOE PHASE I 1  S ITE CHARACTERIZATION 
LEHR Env~ronmental Restorat~on 

Davrs, Cal~forn~a 
~ 6 M o o r e  FEBRUARY 1993 

10805-454-044 Page 3 of 3 



SAMPLING MONITORING WELL UCD-24 

SYMBOLS 

DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED' 

Hollow Stem Auger 
Calforn~a Mod 

10118/90 
7 

DESCRIPTION 

BROWN TO DARK BROWN (MOIST COLOR1 FINE SANDY SILT, 
w~lh mrnor clay and gravel, hard, dry, some macro pores, 
occasional root 

i) 

DARK BROWN SILTY CLAY, strff to very stlff, mo~st, some 
zone of silty sand. (drsturbedl. 

MOTTLED BROWN AND BROWNISH YELLOW SILTY CLAY, hard, 
molst, some white mottllng react w~th hydrochlorlc acld, some 

-5 

BROWN SILTY SAND, with clay. 

L 
Increased slit, decreased whlte motthng 

b 

Decreasd slit. 

As above, Increased wh~te concretlons and vertrcal macro 
pores. 

Less vertlcal pores, mcreased st~ffness. 1 
Increaslng buf f  calcareous vem f~ll~ngs, reacts wrth 
hydrochlor~c and. 1 
BROWNISH YELLOW CLAYEY SANDY SILT, w~th clay, strff, 
mo~st. 

Decreased sand - clayey slit very stlff, mo~st, buff colored 
concretlons react with hydrochlor~c ac~d.  t 

BROWNISH YELLOW FINE SANDY CLAYEY SILT, very stlff, 
some greenlsh gray and orange mottlng. 

Decreased clay, Increased sand, stiffness Increases wlth slit 
and sand content, thlnly bedded. 

1 5  

-30 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Resloratlon 

Danes 6 Woore 
Davls. Callforn~a 

FEBRUARY 1993 
10805-454-044 Page 1 o l  3 



SAMPLING MONITORING WELL 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED: 

UCD-24 
Hollow Stem Auger 

Calfornia Mod 
lO/t8190 

DESCRIPTION 

DARK BROWN SAND, 11ne to coarse gram, loose, moist 

BROWNISH YELLOW SILTY CLAY, hard, mo~st, black specks 

As above, mottled green~sh gray, brown~sh yellow and dark 
brown, wh~te veln fillings, black specks 

, BROWNISH YELLOW CLAYEY SAND, with gravel - I  Inch / 
BROWNISH YELLOW SILTY VERY FINE SANDY CLAY, veln 
fdl~ngs and concretions, some grayish green mottling. 

BROWNISH YELLOW CLAYEY FINE SANDY SILT, very sl111. 
moist, vertical macro pores wrth clay coatings 

BROWNISH YELLOW INTERBEDDED CLAYEY SILT/SILTY t 
FINE GRAIN SAND. t 

MOTTLED GREENISH GRAY AND BROWNISH YELLOW SILTY 
CLAY, very s t~ f f  l o  hard, moist, whlte concretions. 

BROWNISH YELLOW CLAYEY SAND, soft, moist, (perched , water). 
L 

BROWNISH YELLOW SILTY CLAY, zones of Increased silt, \ very, moist. 
L 

Abundant black starn on fissures and parting surface, some 
vertcal macro pores (piping features). 

As above, w~th I loot zones of increased silt at 59 feet. 

Increased silt, increased moisture. 

BROWNISH YELLOW SILTY CLAY. very stiff. motst 
- 

Increased clay content and stiffness. 

Thinly bedded, green~sh gray lam~nat~ons, black specks 

increased silt content. 

'L Moist, st i f f  to very stiff, thinly bedded 

BROWNISH YELLOW SILTY CLAYICLAYEY SILT, hard, mo~st 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorallon 

L 

Davrs. California 
~ 6 ~ e  FEBRUARY 1993 

10805-454-044 Page 2 of 3 



1 SAMPLING MONITORING WELL UCD-24 
DRILLING METHOD. Hollow Stem Auger 
SAMPLING METHOD Calf ornia Mob 
DATE COMPLETED. 10/18/90 

DOE PHASE I 1  S I T E  CHARACTERIZATION 
LEHR Enwonmental Restorallon 

SYMBOLS 

SC/ 

Daales6Woore 
Davis, Cal~forn~a 

FEBRUARY 1993 
10805-454-044 Page 3 of 3 

n 
Z 

DESCRIPTION m u 

- As above, wet. 
Incresed SIN content. BROWNISH YELLOW CLAYEY SANDY 

7. 

SILT, rnedlurn s t ~ f f  l o  s t~ f f ,  wet. 

-' NOTES: 
I) BORING COMPLETED AT A DEPTH OF 71.5 FT, 

REAMED TO 73 FT FOR WELL INSTALLATION, 
BELOW GROUND SURFACE (BGSJ ON 10/18/90. 

2 )  PVC WELL INSTALLED TO A DEPTH OF 
57 FT BGS: SCREENED INTERVAL FROM 57 TO 
72 FT. 

70 

-7 5 



SYMBOLS 

SOIL B O R I N G  
DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED: 

SB-16 
Hand Auger 
Hand D r ~ v e n  

3/6/90 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmenlal Restorallon 

Dav~s. Cal~forn~a 
Dim~~6lloore FEBRUARY 1993 

10805-454-044 Page 1 of I 



SAMPLING 

SYMBOLS 

SOIL BORING 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED. 

SB-17 
Hand Auger 
Hand Dr~ven 

3/8 /90 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restoration 

Dam, Californ~a 
Oaaes6ekote FEBRUARY 1993 

10805-454-044 Page l of I 



SYMBOLS 

SOIL BORING 
DRILLING METHOD. 
SAMPLING METHOD 
DATE COMPLETED. 

SB-18 
Hand Auger 
Hand Driven 

3/8/90 

DESCRIPTION 

DARK BROWN SILTY SAND. 

DARK BROWN COARSE SILTY SAND. 
/' 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorallon 

Dav~s. Cahforn~a 
FEBRUARY 1993 

10805-454-044 Page I of I 



SAMPLING 

SYMBOLS 

SOIL BORING 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

SB-19 
Hollow Stem Auger 

Dames & Moore "U" Type 
3/8/90 

DESCRIPTION 

BROWN SILTY CLAY, very s t ~ f f ,  dry. 
0 

DARK BROWN CLAY, w~ lh  flne sand seam (1/4"1, hard, sl~ghtly mo~st. 

L 

10 
DARK BROWN SILTY CLAYICLAYEY SILT, w~ th  few llne l o  coarse gralned sand, some 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorallon 

Damet 6 Moore 
Dav~s, Cal~forn~a 

FEBRUARY 1993 

10805-454-044 Page 1 of l 



SAMPLING 

SYMBOLS 

SOIL BORING 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED' 

SB-19A 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/9 /90 

DESCRIPTION 

BROWN S I L T Y  FlNE TO VERY FlNE GRAINED SAND, w ~ l h  mlnor clay, loose, dry 

Contact w~ lh  DARK BROWN S I L T Y  CLAY, hard, sl~ghtly molst. 

DOE PHASE I1  S I T E  CHARACTERIZAT ION 
LEHR Environmental Restoration 

Davls. Callfornta 
-6- FEBRUARY 1993 

10805-454-044 Page l of I 



SAMPLING 

SYMBOLS 

SOIL BORING 
DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED: 

SB-19A 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3 /9 /90 

DESCRIPTION 

BROWN SILTY FINE TO VERY FINE GRAINED SAND, w ~ l h  mmor clay, loose, dry 

Contact w ~ t h  DARK BROWN SILTY CLAY, hard, s l~ghl ly mo~sl 



1 SAMPLING 

SYMBOLS 

SOIL BORING 
DRILLING METHOD: 
SAMPLING METHOD 
DATE COMPLETED: 

SB-20 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/9 /90 

DESCRIPTION 

MOTTLED DARK BROWN AND BROWNISH YELLOW CLAYEY SILT, very ~(111,  sl~ghtly mo~st, 
some coarse sand grams, lncreaslng sand at 1.0 feet, very fme to fme gramed. 

DARK BROWNISH YELLOW FINE TO COARSE GRAINED SANDY CLAYEY SILT, wdh mmor \ clay, S~II I ,  mo~st 

Yncreased s i t  and sand, flne to  very flne, medurn dense, molst, some rootmg. 
\ 

As above, w~th clasts of clayey srlt. 
\ ,' 

DARK BROWN SILTY CLAY, very s l ~ f f ,  minor rootmg 

Wood fragments In cutlmgs at  8-9 leet 

'-LIGHT BROWNISH YELLOW SILTY CLAY,  some mottlmg - ver t~ca l  macro pores. <O.I mch 
d~ameter, some cemented nodules, hard, dry to sl~ghlly mo~st, na t~ve  sorl. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restoration 

Davls. Californla 
-6- FEBRUARY 1993 

10805-454-044 Page l of I 



SAMPLING SOIL BORING 
DRlLLlNG METHOD 
SAMPLING METHOD 
DATE COMPLETED 

SB-21 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/9/90 

SYMBOLS DESCRIPTION 1 
I 

GM I GRAVEL on surface I12 inch, si~ghtiy silly 
0 

L 

DARK BROWNISH YELLOW SILT. w~th mlnor clay, stiff, slqhlly m m t ,  contains some 
orgamic material (charcoaI?l, lncreaslng sand 

SILTY SAND a l  3 feel,  very hne to hne grained, moist, increasmg sill to base. 

-DARK BROWNISH YELLOW CLAYEY SANDY SILT, very st i l l ,  slightly mo~st. 
CL 
- F 

DARK BROWN SILTY CLAY, hard, some verl~cal macro pores. 

Color change 10 LIGHT BROWNISH YELLOW, wtth many large 1<3 mmI. vertical macro L o  

DOE PHASE I 1  S I T E  CHARACTERIZAT ION 
LEHR Env~ronmental Restorat~on 

Oanet6Cloore 
Davls. Californ~a 

FEBRUARY 1993 

10805-454-044 Page l of I 



SAMPLING S O I L  B O R I N G  
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

5 8 - 2 2  
Hollow Stem Auger 

Dames 6 Mooce "U" Type 
3/9/90 

DARK BROWK SANDY CLAYEY SILTICLAYEY SAND, w~th mlnor t~ne  gravel, s t ~ l l ,  mo~st 

As above, Increased clay, decreased sand 

GRAVEL. <2 mch d~ameter, w~th brown~sh yellow sandy s~lt matr~x, loose, dry 

Dr~ller fell he was out of gravel at 7 8 

No recovery dr~lled lo  1 1  5 feet 

DARK BROWNISH YELLOW SILTY CLAY, some sand, hard, mo~st, some bul l  colored 
nodules/concret~ons to 2 cm d~ameter 

BROWNISH YELLOW CLAY, w~th mmor sdt, very sttff, mo~st 

As above, w~lh black specks (<I mml and buff mater~al In pores or fissures 

As above w~lh many bu f f  nodules, colored subdued, less yellowish hue. 

\ 
DARK BROWNISH YELLOW SILTY SAND1 SANDY SILT, soft, mo~st. 

r 
j inc leased sand. / 
\Grades to SILTY SAND at 31 feel, molst, f ~ n e  gramed, some clay. 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Envlronmentai Restor atron 

Davls, Cal~fornla 
Dam?~&ekore FEBRUARY 1993 

10805-454-044 Page l of 1 



I SYMBOLS 

SOIL BORING 
Ln 

DRILLING METHOD. 
W 
i 

SAMPLING METHOD 
a 
r DATE COMPLETED: 
4 
rn 1 

- - 

- - 

- - 

- 

- 

SB-23 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/12/90 

DESCRIPTION 

DARK BROWN SANDY CLAYEY SILTJCLAYEY SAND, very s l ~ f f ,  mo~st, some black 

organlc mater~al (charcoal71 

As above, ~ncreased sand, s td l  

DARK BROWN CLAY, medurn st l f f ,  mo~st 

0 

DARK BROWN SILTY FINE TO MEDIUM GRAINED SAND, med~um dense, mo~st, trench hII, 
some pebbles, wet. 

No recovery. 

LIGHT BROWNISH YELLOW SILTY CLAY, very s t ~ f f ,  mo~st, na t~ve  so11 

-5 

BROWNISH YELLOW SILTY CLAY. s td l  t o  very stlff, mo~st. 

Increased clay, very s t ~ f l .  

As above. Increased clay, very s t ~ f f  to hard. 

LIGHT BROWNISH YELLOW SILTY CLAY, hard, motst, many buff concrebons 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Environmental Restoration 

BROWNISH YELLOW FINE SANDY SILTISILTY SAND, w~ th  mmor clay, medrum st111 to 
stlfl, molst. 

Dmes6Moore 
Daws, Cal~forn~a 

FEBRUARY 1993 

10805-454-044 Page l of I 

L 

-30 



SOIL BORING 
cn 

DRILLING METHOD 
W 
2 

SAMPLING METHOD 
a 
x DATE COMPLETED 

0 

5- 

10- 

15- 

20- 

25- 

( SYMBOL: 

M_I 
St. 

- 
St" 

- 
C L 

- 
u 
C L 

- 
u 
S M  - 

31 

u :  

35 

a, a 
r 
C 

a, - 
a 
E m 
m 

U 

U 

u 

u 

U 

u 

' U  

SB-24 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/12/90 

DESCRIPTION I 

SAMPLING 

! 

0 
DARK BROWN TO DARK BROWNISH YELLOW FINE SANDY SILT, w~ th  minor clay, very 

dense, moist 

Layer of DARK BROWN CLAYEY SILT, wdh mlnor gravel, s t ~ f f  to very sl i f l ,  moist, some 

clean saned slr~nger s 

DARK BROWN TO DARK BROWNISH YELLOW FINE SANDY SILTISILTY SAND. wlth mlnor 5 

- 

L 

clay, very dense, mo~st.  
/- 

As above, Increased flne sand content 

L 

DARK BROWN SILTY CLAY, hard, moist, some buff vein 

Color grades l o  dark brown~sh yellow 

Color grades to brown~sh yellow I 
h c r e a s e d  s~lt .  

BROWNISH YELLOW SILTY CLAYICLAYEY SILT, st111 l o  very s t ~ f f ,  mo~st 

Increased clay, s t~ f fness  (very s t~ f f l .  t 
As above, abundant buf f  veln f~llmgs, reacts with hydrochlor~c ac~d .  I 
As above, with abundant buff  concrel~ons. P 
LIGHT BROWNISH YELLOW CLAYEY SILT, few buff  concret~ons, grades l o  SILTY FINE 
TO VERY FINE GRAINED SAND, soft, mo~st 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Environmental Restorat~on 

Dav~s, Call for n ~ a  
thles6Cloore FEBRUARY 1993 

10805-454-044 Page l of I 



1 SAMPLING SOIL BORING 
U) 

DRILLING METHOD 
W 
a SAMPLING METHOD 
a 
z DATE COMPLETED 

SB-25 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/13/90 

DESCRIPTION 

DARK BROWNIGRAY MEDIUM TO COARSE GRAINED SAND, loose, motst 

Contact wlth DARK BROWNISH YELLOW FINE SANDY SILT, dense, moist 

-5 
As above with mlnor gravel 

C O A R S E  GRAVEL m sample 

ROWN/BROWNISH YELLOW SILTY CLAY, w~ th  mmor sand, very s l ~ l f ,  mo~st 

As above, very s t ~ l f ,  mo~sl  

Drill cuttlngs greenlsh gray from 17.5-18.5 feet back to  brown~sh yellow at 18.5 feel.  

BROWNISH YELLOW SILTY CLAY, hard, sl~ghtly molsl, some ver t~ca l  pores w~ th  black 
coatng. 

MOTTLED BROWNISH YELLOW GREENISH SILTY CLAY, hard, motst, vem hke dark gray 
fissures, some flssures w~ th  whde coa l~ng,  reacts wdh hydrochlor~c acld. 

OLIVE/BROWNISH YELLOW FINE SANDY CLAYEY SAND. -30 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restoralion 

Davrs. Caltforn~a 
D w e r 6 b e  FEBRUARY 1993 

10805-454-044 Page l of I 



SOIL BORING 
DRILLING METHOD 
SAMPLING METHOD 
DATE COMPLETED 

SB-26 
Hollow Stem Auger 

Dames 6 Moore "U" Type 
3/13/90 

DESCRIPTION I 
-0 

DARK BROWNISH YELLOW FINE SANDY SILT, loose, mo~st, minor coarse sand 

L 

Decreased sand, mlnor clay, grades to BROWNISH YELLOW CLAYEY SILT, s t~ f f ,  mo~st. 
\ r 

BROWNISH YELLOW GRAVELLY SANDY SILT, loose, sl~ghtly molst. 5 

BROWNISH YELLOW SILTY, w~th mlnor clay, very s t ~ f f ,  sl~ghtly mo~sl 
/- 

DARK BROWN SILTY CLAY, hard, mo~sl. 

DARK BROWNISHY YELLOW SILTY CLAY, hard, mo~st, common pores, some buff vetnl~ke 
f1111ng 

BROWNISH YELLOW SILTY CLAY, hard, mo~sl, some black specks, decreased sl~ffness 
(very st~flnessl. 

BROWNISH YELLOW SILTY CLAY, very s t ~ f f ,  mo~st, abundant buff coallng on fissures, 
reacts w~th hydrochlor~c acld. 

DARK BROWNISH YELLOW FINE SANDY CLAYEY SILT, very s t ~ l f ,  mo~sl, some buff -30 

specks. 
/- 

DOE PHASE I 1  SITE CHARACTERIZATION 
LEHR Env~ronmental Restorahon 

Dav~s, Cal~forn~a 
~6~ FEBRUARY 1993 

10805-454-044 Page l of I 



I SAMPLING 

( SYMBOL: 

SOIL BORING 
m 

DRILLING METHOD 
W 
2 

SAMPLING METHOD 
a 
r DATE COMPLETED 
Q 
m 

) 

-- 
1 

- - 

J 
- 

- 

- 
- - 

- - 

SB-27 
Hollow 5tem Auger 

Dames 6 Moore "U" Type 
3/13/90 

DESCRIPTION 

0 
DARK BROWNISH YELLOW SILTY CLAYEY FINE SAND, medium dense, mo~st 

BROWNISH YELLOW FINE SANDY CLAYEY SILT, s t ~ f f  l o  very s l ~ f t ,  moist -, 7. 

Grad~ng to BROWNISH YELLOW CLAYEY SILTICLAYEY SAND, s l ~ f t ,  moist loose, sl~ghtly 
mo~sl 

'. 
-Inhomogeneous mlx of  DARK BROWN SILTY CLAY AND BROWNISH YELLOW FINE SANDY 

\kame wood fragments (roots) 

DARK BROWN SILTY CLAY, hard, mo~st, common pores and buff verttcal fllllng. Nat~ve 

BROWNISH YELLOW SILTY CLAY, medlum s t ~ t l  l o  s l ~ f t ,  mo~st, some black specks L 

DARK OLIVEIBROWNISH YELLOW SILTY FINE SAND, some dark brown mottling, dense, -30 
mo~st. 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Enwonmental Restorat~on 

Dam6ekore 
Dans, Cahfornla 

FEBRUARY 1993 

10805-454-044 Page l of I 



SAMPLING 

I SYMBOLL 

SOIL BORING 
Ln 

DRILLING METHOD' 
W 
2 

SAMPLING METHOD 
a 
x DATE COMPLETED 
4 
C" 

> 
-- 

-- 
1 

-- 

-- 

-- 

SB-28 
Hollow Stem Auger 

Dames 6. Moore "U" Type 
3/14/90 

DESCRIPTION 

DARK BROWNISH YELLOW SILTY CLAY, with minor llne sand and gravel, very s t~ f f  to 
hard, mo~st 

As above, contact wtth gravel In shoe ot sampler 
/ 

Layer of  what appear to be felt paper at Interlace between CL/CL and GW 

No recovery, shoe plugged w~th gravel 
/ 

BROWNISH YELLOW SILTY CLAY, gravel In shoe, clay squeezed Inlo sampler around 
gravel. 

BROWNISH YELLOW SILTY CLAY, very s l ~ l f ,  rno~sl 

STRONG BROWNISH YELLOW SILTY CLAY, with black specks, rnedlum stiff, molst 

MOTTLE GREENISH GRAY BROWNISH YELLOW SILTY CLAY, pores with black cultlngs. 

BROWNISH YELLOW SILTY CLAY, very st111 l o  hard, moisl, abundanl buff and dark 
brown /black concrellons and llnlngs on part~ng surfaces 

BROWNISH YELLOW SILTY FINE SAND, dense, mo~st. 

DOE PHASE I1 SITE CHARACTERIZATION 
LEHR Envlronmenial Restorallon 

Dmes6Woore 
Davcs, Californ~a 

FEBRUARY 1993 

10805-454-044 Page l of I 



APPENDIX C 
SECTION 4 

LOGS OF EXISTING WELLS WITHIN ONE MILE OF LEHR 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLffilCAL SURVEY 
WATER RERK1- BRANCH 

0 S / z - l %  

Other N o s ,  

-WELL LOG ~ r v r  well 11 

S t a t e  r-a County sol- Subarea 37d 

L Location 7100 it. I. LUXI ft. R, o f  S X  am, Sea, 15 
<. 

=)rilled by F. It Address 

Source of data uc ( f i l e  a 5 1  

(%ex- tvne of re=. m r f o r a t i o n s  . pield. and drarrdmm a t  end of lor) 
I i 

Comelatian 

at.tie $1 x 20' 
-11 a . rp l . 8  in burrrant of old kitchen 

Top soil . 

i?e c ord by Date Sheet of 

hbterial 
Thick- 
ness 

(feet > 
18 18 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL S U R W  
WATER R C l O U R C H  BRANCH 

WELL -LOG 

3-d by J, Ruw Address 
9-2+29 o r  

Source of d a b  UC 

('-=rrter tvoe of reU. %rforations. vfeld, and drarrdovm .at end of loq) 

ComeLation 

. -. 

Ahterial 
Thick- 
nes s 

(feet) 

1 

Depth 
(fat 1. 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RESOU- BRANCH Other Nos. 

WELL LOG 
S t a t e  CrlifbmL. C o w l t p  Solam Subarea 

3rilLed by Address 

ihte Casing diam. Iand-surf. alt, 

Source of da'b 

h t e r  t m e  of mil, mrforations. vield. and dradovm .a t  end of 104) 



DEPARTMENT OF THE INTERIOR NO. 8/3%1= 
GEOLOGICAL SURVEY 

WATER RE~KK~RCQ BRANCH Other Nos, W d  
WELL LOG - a.11 Z ( o l d )  
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CONVENTIONAL d REVERSE CIRCULATION WATER WELL DRILLING 

OOUESTlC A N 0  AGRICULTURAL 

TEST MOLES 0 GRAVEL ENVELOPE W E L L S  - WOOOLANO. CALIFORNIA s s n s  0 8 b J o Z E  2 j F O  M 

g n i v e r s i t y  o f  C a l i f o r n i a  
%vis, C a l i f o r n i a  
Grder 3 546010 

Bi l led  August 20; 1962 3- u ~ w  Z'LAK / q , ~ o ~ o ; j l '  

t o p  s o i l  
sandy s o i l  
s o f t  clay 
so,ft c lay  
f i n e  crave1 
gravel 
clap 
hard clay 
hard  c lap  
soft clay 
soft clay 
sand 
clay 
rough grave1 

P e r f o r a t i o n s  : 
243 - 263 . 

Cement .mouted t o  40" 



UNITED STA- 
DEPARTMENT OF THE INTEFtIOR 

GEOLOGICAL SURVEY 
WATER R w -  BRANCH 

WELL L O G  

Other Nos. -- 
F a m  Roll fl 

/ 

S t a t e  C a l i ~ r n l t  County solnro Subarea 

3rflled by Address 

Source of data U. of C. ( ~ 1 0  &5.1) 

(mer  t m  of mll .  x r f o r a t i o n s .  field. and dramlam at end of lor) 
1 

Thick- Depth ness 
( fee t )  ( k t  1 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER REJOURQf BRANCH 

WELL LOG 



Page Deleted

(Per California Water Code Section 13750.5-13755)



Page Deleted

(Per California Water Code Section 13750.5-13755)



LOG OF WELL DRILLED FOR 

Carl  .cocker 
. .'- 

.-I 

. . - I - .  a -I... . . . .  
. .  . , . .. . . 

2 , .  
. .  . 
. . . . . . . 

9 S o i l .  I ' to 
9 to . 13 Sand, 

1.39 to 783 U m r  clay- 
185 to 223 Erittle v c U m  
225 To z q  'Soft. v ~ 7 1 m r  c l ~ .  

269 to 31.2 ~ r a v e i ,  
3L2 to 320 Soft rand7 blue. 
220 to- 355 iTard blue clay, 

Well' conuleted at 321 feet.  
102 feet of 1 G f l  r , w  - 

219 fett of 12" casing- 
Per fo raed  f ron 102 f w k  T n  b o t t o m -  

Well coanleted A w ,  12748- 

_, ' . . . . . .  . 

' _: 

C. D. COOPER & SON::: . :. . . 

I .  . - . . . '-. . .,. 
. - !  . . . *. . Woodlend, California . ' ' . . . * .  , . r  .L.' . . . ' . .  . . - . . . .  . . 

.... - ,. .: .. . . ' '.. , .. 
. . . . 

. 1 .. . . BY . .. . . 
.. . . . .  . '  : . I C .  _ .  . .. . ..:,- - ' ... . . . . . . A.. . . . --, . -&&i.:,---&zLL;-- . . .. - - -. . : -.. . - .-- ----- . 

: ' >: 1.. . . : ... : .eln:... .., ..t, - I. .. . . 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATER RES0URCII.l BRANCH 

WELL LOG 
state C d  i f o r n i n  county Sol m o  Subarea . 

b c a t i o n  1450  ft- north 20.50 it. ~ s t  a? SS c o r n s r  of esct icr .  22 

2 -d  by Coop ?r h Son Address 

Source af data Drillsr 

(Enter tvne of w e l l .  perforations. vield.  and dramdm a t  end of loc) 

I Clay, blue 

Correlation 

C x s d  38' - 16. - 
.a. - A d -  

~ r f . ~ '  to bottom 
btT7-3~ G A d A a a  

Ehterial Thick- ness 
(feet)  

Depth 
(feet) 
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S T A R  O( C A U r O R N U  8A8lDI 
DEPARTMENT OF WATER RESOURCES *o fjN/,F1>7~ 7 . 

WELL LOG 

OWN AnoaL.. 

r m  DATA, or.cw~ros a. r. w DIAWWWN PTAWRS RUN 

OTUU DATA A V A I U B U r  W A T U  CtYO, R.COIID A N U Y 8 I .  
" ..... . . .  .- . ---... : - 9 .  - . .  . 



UNITED STATES 
DEPARTMENT OF THE INTERIOR 

GEOLOGICAL SURVEY 
WATE?? REX)URCLS BRANCH Other N o s .  

WELL LOG 
State C a l l  f o r n i a  County Solano Subarea a 727 

Location 4000 i t. north 1300 ft'. r o u t  of 3E oorner of eeotion 28 

2 - d  by wman Add. ss 

source af data Dri l le r  

( M e r  t m  of w e l l .  prfmations. vield. and drarrdovm a t  end of lor) 
l 

Correlation 
Thick- 
ness 

(feet)  

Gravel type I 

Depth 
(feet 1 I 

- 

Rotary 1 

I 1 

?&cord by Date 3 ~ e t  03 

- - 

Perf. 90' to bottom 
1 
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DIVISION OF WATER RESOURCES s ~ s a w  Artah Creak 
DEPARTMENT OF PUBLIC WORKS T a ,  LZ, 227& a a 

STAT. O C  C I U C O I N I A  
OTNKR No. 3WZ tsst hold Xo. 

WELL LOG 

-Yolo County line rosd axxl 5250 it. north of road between Sectiona 27. 34 

OWNE v ' ADDRCSS 401 h b l i c  Wks , H l d ~  . . Sac rarnento 

DRILLED my of 83 ADDRUE LO1 Tuhljc b. El.&! Sdcrgment~ 

DRILLING M?XHOD aub?er GRAVEL PACKED-DATE COMPLCTED Octo 5 9  '953 

SIZE O F  CASING DEPTH cas* STRUCK WATER AT-. 

PLRFORATION~ none S1ZC N~ 

WATER LEVEL BEFORE PERFORATING ACTLR 

TEST DATA! DISCHARGE G. P. M DRAWDOWN FT HOURS RUN 

.,.OTHER DATA AVAILAIILE: WATER LEVEL RECORD A*M* 1-5 INALYSlS  

I E L N .  O F  I D-H EOTTOM 
O F  STRATUM 

MATERIAL 
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GROUNDWATER LEVEL DATA 
AND 

HYDROGRAPHS FOR LEHR MONITORING WELLS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 



APPENDIX D 

GROUNDWATER LEVEL DATA AND HYDROGRAPHS 
FOR LEHR MONITORING WELLS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

This appendix presents tabulated groundwater level data (Section 1) and hydrographs (Section 2) 

for the groundwater monitoring wells on and near the LEHR facility. The hydrographs were constructed 

using groundwater level data collected weekly from November 1990 through Mid-February 1992. 

UCD-18 through UCD-24 were not included in this study until February 1991. Because several of the 

wells installed during previous investigations are screened at relatively shallow depths, the wells are dry 

during the summer months and no water level measurements can be obtained. Hydrographs for wells 

included in Table D-1 are presented in Section 2 of this appendix. Additionally, Table D-1 lists the 

screened interval and identifies which hydrostratigraphic unit the well is screened. Locations of the 

monitoring wells are shown on Figure D-1. Hydrographs for the first HSU wells are labeled as 
"shallow" and second HSU wells are labeled as "deep". 

TABLE D-1 
SUMMARY OF MONITORING WELLS 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

11 UCD-1 1 56.5 1 46.5 - 56.5 1 First 

Well 
Name 

11 UCD-2 I Abandoned 

I( UCD-3 1 49.0 1 39.0 - 49.0 1 First 

Total 
Depth 

11 UCD-4 ( 57.2 1 45 - 55 1 First 

11 UCD-5 1 48.0 1 38.0 - 48.0 ( First 

Screened 
Interval 

11 UCD-6 1 50.0 1 4 0 - 5 0  1 First 

HSU 

11 UCD-9 1 50.0 1 40.0 - 50.0 ( First 

UCD-7 

UCD-8 

90 

53.5 

> 

Investigation Date 
Completed 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1989 

Wahler Associates 1988 

Wahler Associates 1988 

Dames & Moore SWAT, 
1990 

- - -- 

80 - 90 

43.5 - 53.5 

UCD-10 

10/09/87 

N/A 

10/23/87 

10/14/87 

10/22/87 

10/21/87 

1 1/05/87 

1 1/03/87 

1 1/04/87 

1011 1/89 

Second 

First 

70.0 54 - 69 First 



TABLE D-1 (CONTINUED) 
SUMMARY OF MONITORING WELLS 

UCD-11 1 66.5 1 50-65  First Dames & Moore SWAT, I I 1990 I 
Well 
Name 

Date 
Completed 

10/17/89 

UCD-12 1 65.0 1 49.5 - 64.5 I First I Dames & Moore SWAT, 
1990 I 

I 

Total 
Depth 

UCD-13 1 65.0 1 5 0 - 6 5  I First I Dames & Moore SWAT, 
1990 

Screened 
Interval HSU 

UCD-14 

UCD-15 

UCD-16 

UCD-17 

UCD- 18 

UCD-21 1 73 1 57 - 72 Dames & Moore I First I DOE Phase I1 I 

Investigation 

75 - 85 

91 - 116 

85 

120.5 

UCD-19 

UCD-20 

UCD-22 1 73 1 57 - 72 Dames & Moore I First 1 
DOE Phase I1 

122 

143 

70 

UCD-23 1 73 1 56.5 - 71.5 I First I Dames & Moore 
DOE Phase I1 1 

Second 

Second 

74.5 

73 

1 UCD-24 I 73 I 57 - 72 1 First I Dames & Moore I 

Dames & Moore SWAT, 
1990 

Dames & Moore 
DOE Phase I1 

9 2 -  117 

88 - 113 

54 - 69 

1 I I I I DOE Phase I1 I 

71.5 - 56.5 

57 - 72 

NOTE: UCD-25 through UCD-28 wen  postponed pending findings of this Phase JJ Site Characterization 
Report. Locations of these monitoring wells may be changed to more accurately evaluate potential 
IOUICC aMS. 

Second 

Second 

First 

HSU = Hydroatmtigmphic Unit 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase II 

First 

First 

APP.C-L I February 1993 

Dames & Moore 
DOE Phase I1 

Dames & Moore 
DOE Phase I1 





APPENDIX D 
SECTION 1 

GROUNDWATER LEVEL DATA FOR LEHR MONITORING WELLS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



D.O.E. PHASE I 1  LEHR 

GROUNDWATER MONITORING SUWURY 

NOVEMBER 1990 - FEBRUARY 1992 
WATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDWATER 

WELL DATE ELEVATION WATER ELEVATION COnMENTS 

( f e e t )  ( f e e t )  (feet) 

-5.98 
-4.03 
-4.51 
-3.55 
-1.99 
-0.25 
0.28 
0.60 
1-28 
1.20 
1.63 
1.95 
0.21 
1.61 
2.28 
5.38 
5.72 
6.14 
5-81 
3.22 
0.64 

-2.74 
-8.54 dry 
-8.54 dry 

-8.56 dry 

-8.55 dry 

-8.56 dry 
-8.58 dry 

-6.97 
-5.88 
-3.80 
-2.74 
-2.34 
-0.76 
-0.33 
0.10 
1.35 
2.25 
2.73 
3.32 
3.W 



(Cant . ) 
D.O.E. PHASE I 1  LEHR 

GROUNDUATER HOUITORING SUMMARY 

NOVEMBER lWO - FEBRUARY 1992 
UATER TABLE ELEVATIOWS ( n s L )  

REFERENCE DEPTH 

POINT TO GRWNDUATER 

WELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) ( f e e t )  

UCD - 03 11/16/90 
11 /20/90 
12/05/90 
12/27/90 
01 /04/91 
01/11/91 
01 /Z2/9l 
02/01/91 
02/08/91 
02/14/91 
02/22/91 
03/07/91 
03/12/91 
03/22/91 
03/29/91 
04/03/91 
04/10/91 
04/17/91 
04/24/91 
05/13/91 
05/20/91 
05/29/91 
06/06/91 
06/10/91 
06/21/91 
06/27/91 
07/05/91 
07/12/91 
07/19/91 
07/26/91 
08/05/91 
08/14/91 
08/21 /9l 
08/29/91 
09/04/91 
09/13/91 
1 O/O3/9l 
10/10/91 
1 O/ZS/9l 
11 /Ol/9l 
1 1 /08/9l 
1 1/14/91 
12/05/91 
1211 1/91 



(cont.  

D.O.E. PHASE 1 1  LEHR 

GRWNDUATER MONITORlNG SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 
UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GRWNDUATER 

UELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) ( f e e t )  (feet) 

UCD - 03 12/19/91 
01/03/92 
01/17/92 
01 /24/92 
01/29/92 
02/05/92 

UCD - 04 1 1 /08/90 
11/16/90 
1 1 /20/90 
12/05/90 
12/27/90 
01 
01/11/91 
01 /ZZ/9l 
02/01/91 
02/08/91 
02/14/91 
02/22/91 
03/07/91 
03/12/91 
03/22/91 
03/29/91 
04/03/91 
04/10/91 
04/17/91 
04/24/91 
05/03/91 
05/13/91 
05/20/91 
08/14/91 
08/21/91 
08/29/91 
09/04/91 
09/13/91 
1 O/O3/9l 
10/1 O/9l 
1 O/25/9l 
11/01/91 
11 /08/91 
ll/l4/9l 
12/05/91 
12/11/91 

-4.99 
-4.19 
-3.87 
-2.91 
-1.26 
-0.73 
-0.32 
0.59 
1-00 
1.28 
1.55 
1-60 
1.72 
2.38 
4.47 
6.56 
7.79 
8.33 
8.20 
6.39 
4.00 
2.50 
0.76 
-5.43 dry 
-5.48 dry 
-5.70 dry 
-5.51 dry 
-5.52 dry 
-5.57 dry 
-5.58 dry 
-5.58 dry 

-4.20 
-3.48 
-3.26 
-1.52 
-1.15 



( C o n t .  ) 

D.O.E. PHASE I 1  LEHR 

GROUNOUATER MONITORING SUMMARY 

NOVEMBER 1 9 9 0  - FEBRUARY 1992 
UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

WELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) ( f e e t )  

0.32 dry 
0.31 dry 
0 -30 dry 
0.31 dry 
0.30 dry 
0.27 dry 
0.27 dry 
0.38 dry 
0.57 
1 .O1 
1 . 2 3  

1 . 5 5  

0.68 
0.W 
1 -67 
3.20 
5.23 
6.74 
6.26 
6.19 
3.98 
1-27 
0.38 dry 
0.37 dry 
0.32 dry 
0.31 dry 
0.32 dry 
0.32 dry 
0.29 dry 
0.28 dry 
0.28 dry 
0.36 dry 
0.26 dry 

0.26 dry 
0.24 dry 
0.24 dry 



(cont. )  

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONITORING SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

WELL DATE ELEVATION UATER ELEVATION CO~MENTS 

( f e e t )  (feet) (feet) 

UCD - 05 08/29/91 

09/04/91 

09/13/91 

10/25/91 

11/08/91 

12/05/91 

12/11/91 

UCD - 06 02/01/91 

02/08/91 

02/14/91 

03/07/91 

03/12/91 

03/22/91 

03/29/91 

04/03/91 

04/10/91 

04/17/91 

04/24/91 
05/03/91 

UCD - 07 1 1 /02/90 
1 1 /08/90 

11/16/90 

1 1 /20/90 

12/05/90 

12/27/90 

01/04/91 

01/11/91 

01/22/91 

02/01/91 

02/08/91 

02/14/91 

02/22/91 

03/07/91 

O3/l 2/91 

03/22/91 

03/29/91 

04/03/91 

04/1 O/9l 

04/17/91 

04/24/91 



UELL 

(cont. ) 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONITORING UUKURY 

NOVEMBER 1990 - FEBRUARY 1992 

WATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

DATE ELEVATION UATER ELEVATION CUU4ENTS 

(feet) (feet) (feet) 



( c o n t . )  

D.O.E. PHASE I 1  LEHR 

GROUNDUATER UONITORING SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 
UATER TABLE ELEVATIONS (USL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

UELL DATE ELEVATION UATER ELEVATION COUUENTS 

(feet) (feet) (feet) 

UCD - 09 03/29/91 
04/03/91 

04/10/91 
04/17/91 



(cant.) 

D.O.E. PHASE I 1  LEHR 

GROUYDUATER MONITORING SUPlCURY 

NOVEMBER l W O  - FEBRUARY 1 9 9 2  

UATER TABLE ELEVATIOUS (MSL) 

REFERENCE DEPTH 

POINT TO GRWNDUATER 

UELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) (feet) 



(cant. ) 

D.O.E. PHASE I 1  LEHR 

GRWNDUATER UONITORING SUUHARY 

NOVEMBER 1990 - FEBRUARY 1992 

UATER TABLE ELEVATIONS (USL) 

REFERENCE DEPTH 

POINT TO GROUNDWATER 

WELL DATE ELEVATION WATER ELEVATION COnMENTS 

(feet) (feet) (feet) 



(cont. 

D.O.E. PHASE I 1  LEHR 

CRWNDUATER MONlTORINC SWU4ARY 

NOVEMBER 1990 - FEBRUARY 1 9 9 2  

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

W I N 1  TO CRWNDUATER 

E L L  DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) <feet) 



( c o n t . )  

D.O.E. PHASE I 1  LEHR 

GRWNDUATER MONITORIUG SUneOIRY 

NOVEMBER 1 9 9 0  - FEBRUARY 1 9 9 2  

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GRWUDWATER 

WELL DATE ELEVATION WATER ELEVATION COMMENTS 

(feet) (feet) ( f e e t )  



(cont. ) 

D.O.E. PHASE 1 1  LEHR 

GROUNDUATER ClOWITORlNG SUMMARY 

NOVEMWR lWO - FEBRUARY 1992 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

W I N T  TO GRONDUATER 

UELL DATE ELEVATIOU UATER ELEVATION COMMENTS 

( f e e t )  (feet) (feet) 



(~ont.) 

D.O.E. PHASE I 1  LEHR 

GROUNDWATER MONITORING SUWARY 

NOVEMBER 1990 - FEBRUARY 1992 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

WELL DATE ELEVATION WATER ELEVATION COMMENTS 

(feet) (feet) (feet) 



(cant. ) 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONITORING SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 
UATER TABLE ELEVATlCJNS (MSL) 

REFERENCE DEPTH 

POINT TO GRWNDUATER 

UELL DATE ELEVATlOll UATER ELEVATlON COMMENTS 

( f e e t )  ( f e e t )  ( f e e t )  



( c o n t .  ) 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONlTORlNG SUMMARY 

NOVEMBER 1 9 9 0  - FEBRUARY 1 9 9 2  

UATER TABLE ELEVATIONS (nsL)  

REFERENCE DEPTH 

W I N T  TO GROUNDUATER 

WELL DATE ELEVATION UATER ELEVATION COnMENTS 

( f e e t )  (feet) (feet) 



( c o o t .  

D.O.E. PHASE 1 1  LEHR 

GRWNDUATER MONITORING S W R Y  

NOVEMBER 10W - FEBRUARY 1992 

UATER TABLE ELEVATlONS (MSL) 

REFERENCE DEPTH 

P o l  NT TO GROUNDUATER 

WELL DATE ELEVATION WATER ELEVATION COMMENTS 

(feet) (feet) (feet) 

UCD - 



( C o o t .  

D.O.E. PHASE 1 1  LEHR 

GRWNDUATER MONITORING SUMARY 

NOVEMBER 1990 - FEBRUARY lW2 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GRWNDUATER 

UELL DATE ELEVATION UATER ELEVATION C M E N T S  

(feet) (feet) (feet) 



(cant.) 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER I IONITORING S W R Y  

NOVEMBER 1 9 9 0  - FEBRUARY 1-2 
UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

WELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) (feet) 



( C o n t .  1 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONITORING SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

Pol NT TO GROUNDWATER 

WELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) ( f e e t )  



(cont. ) 

D.O.E. PHASE I 1  LEHR 

GROUNDUATER MONITORING SUWARY 

NOVEMBER 1990 - FEBRUARY 1992 
UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

WELL DATE ELEVATION WATER ELEVATION C M E N T S  

( f e e t )  (feet) (feet) 



( c o n t .  

D.O.E. PHASE I 1  LEHR 

GROUNOUATER MONITORING URVlARY 

NOVEMBER 1 9 9 0  - FEBRUARY 1 9 9 2  

UATER TABLE ELEVATIONS (HSL) 

REFERENCE DEPTH 

POINT TO GROUNDUATER 

UELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) ( f e e t )  (feet) 



(cant. > 
D.O.E. PHASE I 1  LEHR 

GROUNDUATER W I T O R I N G  SUMMARY 

NOVEMBER 1 9 9 0  - FEBRUARY 1 9 9 2  

WATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GROUNDWATER 

WELL DATE ELEVATION UATER ELEVATION COMMENTS 

(feet) (feet) ( f e e t )  

UCD - 24 01/22/91 48.84 47.78 1 . 0 6  



( c o n t .  ) 

D.O.E. PHASE 1 1  LEHR 

GROUNDUATER MONITORING SUMMARY 

NOVEMBER 1990 - FEBRUARY 1992 

UATER TABLE ELEVATIONS (MSL) 

REFERENCE DEPTH 

POINT TO GRWNDUATER 

UELL DATE ELEVATlDN UATER ELEVATION COnMENTS 

( f e e t )  ( f e e t )  ( f e e t )  



APPENDIX D 
SECTION 2 

HYDROGRAPHS FOR LEHR MONITORING WELLS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 

















HYDROGRAPH 
Groundwater Monitor ing Well 
DOE Phase I1 LEHR Site Character izat ion Report 
Davis, Cal i forn ia 

UCD-9 
Shallow Hydros t ra t ig raph ic  Unit  

No Additional Water Level - - - - - - - - - - - - - - - - - - - -  
Measurements Available 

O N D J  F M A M J J A S O N D J  F 

















HYDROGRAPH 
Groundwater Monitoring Well 
DOE Phase II LEHR Site Characterization Report 
Davis, California 

UCD-17 
Deep Hydrostratigraphic Unit 

-254' 
O N D J  F M A M J J A S O N D J  F 

1990 1991 1992 
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PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 



APPENDIX E 

FIELD DOCUMENTATION 
PHASE I1 SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

Field work conducted during this Phase I1 Site Characterization was documented to provide a 

record of data collection activities. Presented in this appendix are the following field documents: 

Section 1 - Well development data sheets; 

Section 2 - Field records of water sampling; and 

Section 3 - Chain-of-Custodies. 

Soil Boring Logs and Monitoring Well Boring Logs, and Monitoring Well Construction Diagrams 

are presented in Appendix C. Descriptions of field activities including drilling, and soil and water 

sampling conducted during the Phase I1 LEHR Site Characterization is included in Appendix A. 



APPENDIX E 
SECTION 1 

WELL DEVELOPMENT DATA SHEETS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



WELL DEVELOPMENT DATA SHEET 

WELL NUMBER: iJr ' 1 -  

DEPTH OF WELL: " e g '  <..? -:( 

CASING TYPECIIAMETER: ./ " '& g20 ,- - 
BOREHOLE DIAMETER: 0 Zf7  

-EftteTmEINTERVAL: f l y  r* f ' j  
REFERENCE POINT: -.- Pr'i 

JOBNUMBER: L/TL' , .J+v - 
OWNER: : c r '  j9L.,+ ,7 
LOCATON: 2 f 12 
DATEOEVELOPEO: -'',-?/('(? 
DEVELOPED BY: ,?. /'?,-.: fd 

SURFACE ELEVATION: 

ONE CASING VOLUME (GaUonc): "5 7 DRILLING METHOO: ~'d.! ,  e. /&&A@- 

TOTAL VOLUME EVACUATED (Gallons): / 5=0 (I 

NUMBER OF CASING VOLUMES EVACUATED: 22 -3 

LOG OF DEVELOPMEF 

Dames 6 Mot 



WELL DEVELOPMENT DATA SHEET 

OWNER: 2 , 3 F  
LOCATION: 4 r /Jc 
DATE DEVELOPED: y/ / ?./9~ 
DEVELOPED BY. '? /- o e E J  

SURFACE ELEVATION: 

qL4 Y 7  ONE CASING VOLUME (GaUonr): DRILLING METHOD: ~ L ? J , &  //DA+- 
TOTAL VOLUME EVACUATED (Gallons): / "y" c/ 

NUMBER OF CASING VOLUMES EVACUATED: 3 7 7 

LOG OF DEVELOPME! 

Dames 6 Mod 

, 3 . . . . 



WELL DEVELOPMENT DATA SHEET 

DEPTH OF WELL: "5 -. ._ 
CASING NPEIDIAMETER: 

" 

LOCATION. :. E  HI^ 
BOREHOLE DIAMETER: ? Ck DATE OEVELOPEO: '" / L / : C  

EFFECTIVE INTERVAL: W //3 -$# DEVELOPED BY: I? . 1 /1?* . z d  
REFERENCE POINT: < - %;..& d SURFACE ELEVATION: 

. . 
ONE CASING VOLUME (Gallons): vf 3 DRILLING METHOD: ( A  J~'/" ! . l ~ e n  k 

TOTAL VOLUME EVACUATED (Gallons): ' 7 ?h v 
NUMBER OF CASING VOLUMES EVACUATED: yg, 3 

~EVELOPMENT MFT- 

.,.J t - ~  
b .  

C /--- 
1 

6 1  ' 

OI%ERVATIONS AN0 COMMENTS: 



WELL DEVELOPMENT DATA SHEET ( 

WELL NUMBER: d c d  - /g JOB NUMBER: /G8&<- 45q - cw 
p- 

DEPTH OF WELL: 7 0 . 0  OWNER: 73~E 
CASING TYPEIDIAMETER: 4" PU'C LOCATION: UCO - L&L 
BOREHOLE DIAMETER: DATE DEVELOPED: /0/70 /90 - / 0 / 3 /  

EFFECTIVE INTERVAL: 54 - 67 DEVELOPED BY: ;)4 J I D  ' ;UORIER 
REFERENCE POINT: SURFACE ECEVATION: 

ONE CASING VOLUME (Gallens): 8. 4- DRlLLlNG METHOD: 
TOTAL VOLUME EVACUATED (Galbns): 
NUMBER OF CASING VOLUMES EVACUATED: 

&VFI  OPMFNT MFTHQe 

LOG OF DEVELOPME 

Oames 6 Mc 

DATE TIME 

r i i . 6 ~  mu O F  -4 i jv l l lc 6% b i . i r ~ T 8 . 1  

758 

760 

767 

739 
7 3 0  r 

7.87 

7.79 
7.78 

7 . 7 ~  

7.64 

7/68 

/q!~0/%//45 5 7 . M '  

0955 1 57 35 ' 

/a00 6 0 . 5 '  

0 0 s  60.7' 
/O,O 60.7' 

/ 

(01  5 6 1 .  0 
1020  60.5' 

CONDUC- 
TIVITY 

pH WATER LEVEL 
BEFORE 

EVACUATION 

730 ( 184 51 N rcc 

Id2 
18, Z 

43. 3 

18.2 

I23 

* 50 

90 

lie 

1 2 6  

/ 3 7  

15 I 

1 7 2  , 

> Z O O N  
( 

> Z O O  N T  

/e6 N-, 

7 2 . 6 ~  

34.3 A 

TEMP 

6.0 9ae 
10.7 
13.6 

/ S1 o 

16.3 

/ 7 .9  

20.5' 

GALLONS 
EVACUATED 

SQA4U.f 
(appeara 

water. odc 

207 24.q 

EOUlV 
CASING 

VOL.' 



WELL DEVELOPMENT DATA SHEET 

WELL NUMBER: c /9 
DEPTH OF WELL: 7 4 . 5  ' 
CASING NPEDIAMETER: ~ ' ' P V C  
BOREHOLE DIAMETER: 

EF FECTIVE INTERVAL: 

REFERENCE POINT: 

ONE CASING VOLUME (Gallons): 1 2 .  3 
TOTAL VOLUME EVACUATED (Gallons): 

NUMBER OF CASING VOLUMES EVACUATED: 

JOB NUMBER: /dfOr- 4-54 - 044- 
/ 

--. 

OWNER: 9.0. +z . 
LOCATKIN: U C I )  - CI%C 

DATE DEVELOPED: I C  (m  / 4 0  
DEVELOPED BY: -A<, n MOL,E< 
SURFACE ELEVATION: 

DRILLING METHOD: 

OBSERVATIONS AND COMMENTS: 

~ P M F N T  MFTW 

LOG OF DEVELOPME 

Dames 6 Mc 

DATE 

lo/zq/w 

WL 

TIME 

1040 

(200 

I 42s 

W i 5  

G, E 

i 
€ 6 -  

WATER LEVEL 
BEFORE 

EVACUATION 

56.5' 

58.8 ' 
8 

/ :*.:/ 

GALLONS 
EVACUATED 

2 5  

95 
Lo5 
L o 6  

EOUlV 
CASING 

VOL. ' 

2 .o 

7 .7  

8. T 

8. 5 
m =(zD 

pH 

6 . 6  
6 \\leT.. %-?L dQ, Zw.r  

CONDUC- 
TIVITY 

r z ( r  

TEMP. 

23.7 

COMMl 
(appear; 

water, odc 

LM fd-0 

> ZOO N- 



WELL DEVELOPMENT DATA SHEET 

WELL NUMBER , c l  (1 -' L 
7 7 

JOB NUMBER - , /-  ', - J s  4 - y +  
DE PTh CF WELL. ' i OWNER ,- I . I - 'SC ,1 
CASING TYPEIDLAMETER: - " I, LOCATION L t c 1 )  - 15 L. I*< 

BOREHOLE DIAMETER: DATEDEVELOPED / / / ( 4 ~  

EFFECTIVE INTERVAL: - ' - +; 7 DEVELOPED BY >A~' ID ~ L B R L L S ~ ,  
REFERENCE POINT: SURFACE ELEVATON 

ONE CASING VOLUME (Gallons): //. / DRILLING METHOD: 

TOTAL VOLUME EVACUATED (Gallons): 

NUMBER OF CASING VOLUMES EVACUATED: 

~ & ) i ~ & L ~ & , w :  ( 7 . 1 ~ :  1 ~ v - Z  i1.1 

LOG OF DEVELOPME 

Oarnes 6 Mc 

1 

DATE 

, i i i ~  hc 
u / y , c  

, I  

TIME 

d?cc 

(0&5 

1140 

WATER LEVEL 
BEFORE 

EVACUATION 

5.c. 5 ' 

&~++'5l,g' 
- 

EOUIV. 
CASING 

VOL: 

4-05 

7 . 2 )  

q .  4% 

GALLONS 
EVACUATED 

't5 
5 3  

105 

i 

p H  CONDUC- 
TIVITY 

TEMP. COMME 
(appearar 

water. odc 

i 



((2 ( 9 ~  
WELL DEVELOPMENT DATA SHEET 

WELL NUMBER: '-( C' 1) 2 1 
DEPTH OF WELL: 77 c,' 
CASING TYPE/DIAMETER: " J f t  
BOREHOLE DIAMETER: 

EFFECTIVE INTERVAL: 7 ? - 5 7 
REFERENCE POINT: 

ONE CASING VOLUME (Gallons): !! rCl  
TOTAL VOLUME EVACUATED (Gallons): 

NUMBER OF CASING VOLUMES EVACUATED: 

JOB NUMBER: :O%5 - Fy+ - Ty 
OWNER: - I 20 fz 
LOCATION. ** t4( (2 - 15 (4, 
DATE DEVELOPED: ///2 /qo 
DEVELOPED BY: 

SURFACE ELEVATION. 

DRILLING METHOD: 

LOG OF DEVELOPME 

Dames 6 M 

MVFI OPMENT MFTHOD; 

1 

TIME 

c735 
I lC5 
1206 

1 
DATE 

s&1c 

&hc 
,lf/z(43 

WATERLEVEL 
BEFORE 

EVACUATION 

54. -7  ' 

55.6' 
5 6 . 3  / 

GALLONS 
EVACUATED 

110 

r5c; 
/ 6 5 

EQUIV 
CASING 

VOL.' 

Cf -2- 

ia.6 
/3.7 

pH CONDUC- 
TIVITY 

TEMP COMM 
(appear; 

waler, od - at. 
i d 4  h 

d w. L& 
J / 

v -  w 



WELL DEVELOPMENT DATA SHEET j 

1, 

WELL NUMBER: aLb ,Lyp, 
DEPTH OF WELL: T3. n 
CASING TYPEClIAMETEfl: 9" n{(..--, 
BOREHOLE DIAMETER: 

EFFECTIVE INTERVAL: T-.? - >A 
REFERENCE POINT: 

ONE CASING VOLUME (Gallons): 2 -? c,i 11 m, :; 
IJ 

TOTAL VOLUME EVACUATED (Gallons): 

NUMBER OF CASING VOLUMES EVACUATED: 

I . -  
JOB NUMBER: I (: 3 0 1-- L-$ -Q -- 
OWNER: EM- 
LOCATION: 1-s 

.* DATE DEVELOPED: 

DEVELOPED BY: C C ~ ~ ~  t . 

SURFACE ELEVATION: 4 

DRILLING METHOD: 

OBSERVATIONS AND COMMENTS: 

DATE I COMM 
(appear; 

water. od. 

j 

LOG OF DEVELOPMI 

Dames 6 M 

TIME WATER LEVEL 
BEFORE 

EVACUATION 

GALLONS 
EVACUATED 

EQUIV. 
CASING 

VOL.' 

pH CONDUC- 
TIVITY 

TEMP. 



WELL DEVELOPMENT DATA SHEET 

WELL NUMBER: , -2 3 
DEPTH O F  WELL: -7 '. I ' , -,+,?Y 

CASING TYPE/DIAMETER: (2 . '  L-' / f . ,  

BOREHOLE DIAMETER: 

EFFECTIVE INTERVAL: 3 :  - , <,A L 

REFERENCE POINT: 

1 
ONE CASING VOLUME (Gallons): L*.! C = 'q ? ' - = I - .  7j '-'( DRILLING METHOD: 
TOTAL VOLUME EVACUATED (Gallons): 

NUMBER O F  CASING VOLUMES EVACUATED: 

OBSERVATIONS AND COMMENTS: 

LOG OF DEVELOPME! 

Dames & Moc 



WELL DEVELOPMENT DATA SHEET 

WELL NUMBER: !tl~F': - ?% *. 
JOB NUMBER: 1 fi%t 2 - LtTq c! 9 

DEPTH OF WELL: 5 .  V / 

OWNER: fd-t 
CASING NPE/DIAMETER: C\c'[. ' " LOCATON: Iun - (-a& 
BOREHOLE DIAMETER: DATE DEVELOPED: 

EFFECTIVE INTERVAL: $9 - '22 DEVELOPED BY: LA --- Q/ fi~/,rc.l , uw < /  

REFERENCE POINT: 5: r J  - 8 , '91 ,L ~ ' r  +'yW I ' 

i v SURFACE ELEVATION: 
iJ 

ONE CASING VOLUME (Gallons): ((1 ,5T ' b I) .  (r< ' 12 7 DRILLING METHOD 
TOTAL VOLUME EVACUATED (Gallons): 

NUMBER OF CASING VOLUMES EVACUATED: 

&VFI OPMENT M F T H O t  

OBSERVATIONS AND COMMENTS: 

DATE 

( 
1 

LOG OF DEVELOPM 

Dames 6 I 

TIME WATER LEVEL 
BEFORE 

EVACUATION 

GALLONS 
EVACUATED 

EOUIV. 
CASING 

VOL.' 

pH CONDUC- 
TIVITY 

TEMP. COML 
(appear 

water, o< 



APPENDIX E 
SECTION 2 

FIELD RECORDS OF WATER SAMPLING SHEETS 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



FIELD RECORDS OF WATER SAMPLING 
FALL QUARTER, NOVEMBER 1990 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

DEPTH OF WELL 5% STY 

- - 
SOREHOLE DIAMETER SAMPLED BY: j> , 1 7' t- 1 <- 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLlNG 

PURGING METHOD 1 h u k 2 r  bla . 
Uc-5 '1-O\5 ' 

PUMP FLOW RATE 

INITIAL WATER LEVEL 3-,% ' ONE CISINWBOREHOLE VOLUME (Galbns) 0- 97 

RECORD OF SAMPLING 

DATEOFSAMPLE ! I / L / L ~ ~  TIME 1500 DEmH OF SAMPLE 
I .  



BOREHOLE DIAMETER SAMPLED BY: 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

RECORD O F  SAMPLING 

SAMPLING METHOD 

DATE OF SAMPLE / I  /5/70 TlME DEPTH OF SAMPLE 
t 

(-1 L PIaAc L H W ~ )  - YlcNs, L, k.  1- lgdm jlru - m, L2S 
TEMP. FA3+ 

~ - l L ~ ~ r -  &(VR,+ ,U ,TU,  1- I~J lm + ~ ~ ~ ~ u J o c - ( ' ~  
Ghtdy , Albltnt+y 4,s d &WS (3, Cp*lrus SPEC- 

&urn% 
1- 1~ ~ I U  CRzq) - N I ~ ~ ~ C S ,  &D, CONO. 

'=hWo - Ltgg.3)as - m u m  pH 



Dames & Moore 
FIELD RECORD OF WATEFZ SAMPLING 

SOREHOLE DIAMETER SAMPLED BY: Z k b  
SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLlNG 

PURGING 

PUMP FLOW RATE -33 @ /W & 
INITIAL WATER LEVEL $q,h ONE CASlNWsoREHOLE VOLUME ( G Y & ~ s ) ~  d/ I @ I(, P 

RECORD O F  SAMPLING 

SAMPLING METHOO &I h.Alv\~~ 
1 

4 - 1  L R o r h c L W o 3 ) -  flcWs,bI k,  A- 1 j d m  jlsu - 608,615 
M 4 . b  TEMP. 1 4 s  



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

I WELL NO. ! fl,b - 1 (7 JOB NUMBE~ 10805 - 95 cf - O W  

DEPTHOF WELL 70 C CLIEW D. 0. E* 

CASING TYPWDIAMETER J I' PJc LOCATION UDWS - EHR 

BOREHOLE DIAMETER $4'. @ - L3 : t? SAMPLED BY: 9. kb/l 
SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POlM ELEVATK)N DATUM 

PURGING PRIOR TO SAMPLING 

' U  

PUMP FLOW RATE NCG ILC,n+ 

INITIAL WATER LEVEL <S. ? u' ONE CASING/BOREHOLE VOLUME 

RECORD OF SAMPLING 

SAMPLING METHOD b?d& h 
\ J 

DATE OF SAMPLE L l  - Y-db TM i o 3 / ~  DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 

COMMENTS: \ 
,t ..,I 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING N P  WIAMETE3 4'( PVC 

BOREHOLE DIAMETER SAMPLED BY: 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOO 

PUMP FLOW RATE 
/ 

INITIAL WATER LEVEL ONE CASINWBOREHOLE VOLUME ( ~ ~ o q  6 . 5 

SAMPLING METHOD 

DATE OF SAMPLE ( I /S I ? o m E  /4: 00 DEPTH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. k.a- \ L2/ JC8 NUMBER 10805-45 9 -  0+4 

CZSlNG TYPVDIAMETER U( I \  fi/L LCCATION U D e ~ i s  - E H R  
L 

BOREHOLE DIAMETER SAMPLED BY: I? h b d  

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

I a J  r 
PUMP FLOW RATE 

INITIAL WATER LEVEL 5%. 48 ' ONE CASINQBOREHOLE VOLUME (Gal&=) 

RECORD OF SAMPLING 

SAMPLING 

DEFW OF SAMPLE 

TEMP. 

SPEC. 

CONO. 

pH 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. , - i -5 
DEPTH OF WELL @SJ 0 

CASING MPMIAMETEi l  4 " P u L  

BOREHOLE DIAMETER 

SCREENED INTERVAL %c O TO hS; 0 

SAMPLED BY: ?- x\12L7 

SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE I CU r ri, I a pp.rlm 3 3 ! 3 elma 
1 

INITIAL WATER LEVEL 69 ONE CASINGBOREHOLE VOLUME (Gallons) 

RECORD O F  SAMPLING 

DATE OF SAMPLE 1 [ - ' 7  0 TIME 

J 1 -1 1 Flask LHUo3) - flM5, Llr, L . 4- 
MI, 

< - I L ~ I ~ C + -  b(vR,q,U,m, 4- 
fih~ddy , Albl~ndy 

1- DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

BOREHOLE DtAMETER SAMPLED BY: 

SCREENED INTERVAL Q&-L 0 TO 0 SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 4 4 6 , f L  mfl 

PUMP FLOW RATE & a?. 16 
IW 5 l Y . 1  @hz 

INIYIAL WATER LEVEL 5? , %q ONE CASINWBOREHOLE VOLUME (Gdb* 3~ 53 

RECORD OF SAMPLING 

SAMPLING MEMOO 

DATE OF SAMPLE TIME DEF'TH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

:VELL NO. I U , ~  - is 6 JOB NUMBER 10805 - 45 Y - 044  

DEPTH OF WELL CLIENT D- 0- 

CASING LOCATION 

SOREHOLE DIAMETER SAMPLED BY: 

SCREENED IFJTERVAL TO PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME ( G ~ ~ b ~ j  

RECORD OF SAMPLING 

SAMPLING M E M O 0  

DATE OF SAMPLE -6- b TIME 5 4 p OEFTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

'vVEU NO. I , L ~  6 - JOE NUMBER 1 ~ x ? O 5  - 45 4 - o$+ 

CASING TYPVDlAMETER y'/ 6% LOCATION E D w k  - &HR 
SOREHOLE DIAMETER SAMPLED BY: 0 ' 
SCREENED INTERVAL 21 TO ( 6 SAND PACK INTERVAL TO 

REF. POINT ELEVATJON DATUM 

PURGING PRIOR TO SAMPLING 

RECORD O F  SAMPLING 

0 ' 

I ~ A L  WATER LEVEL (56 65-' 

................ ......................... 

DATE OF SAMPLE \ -T- qb  TIME 15m DEPTH OF SAMPLE 
b - 

/ I  /d  
I 

IR .3  
K.4 

I 

hD 
A 

I I I I I I 
I I I 

7 .  
3 

3-a /R,S ,&$h 3, i6B 
f V 2  3 

(40 
154 

bLfq b.37 
I 

ob Sq 
o .83 

1 
v 

0.87 
0 ,66  

7 q p m  - 
I 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

BOREHOLE DIAMETER SAMPLED BY: n, z, ~b.4 
SCREENED INTERVAL i\ TO 1 1.3 SAND PACK INTERVAL TO 

REF. POINT ELEVATKIN DATUM 

PURGING PRIOR TO SAMPLlNG 

PUMP FLOW RATE 7 
" 

INITIAL WATER LEVEL ONE CASINWREHOLE VOLUME (Gallons 4 
, li,~+~a 

RECORD OF SAMPLING 

DATE OF SAMPLE i k 7 q P TIME llzn n DEPTH OF SAMPLE 

TEMP. 

SPEC. 

CONO. 

pH 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

SOREHOLE DIAMETER SAMPLED BY: 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATlON DATUM 

PURGING PRIOR T O  SAMPLING 

PURGING METHOO 

PUMP FLOW RATE d~ % 56 57 
INITIAL WATER LEVEL 66 . q > ONE CASINOBOREHOLE VOLUME 

RECORD OF SAMPLING 

SAMPLING METHOD 

DATE OF SAMPLE it I TIME i I 30 OEFTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

'NEU NO. LO8 NUMBER 

LOCATION U D U ; ~  - EH$?, 

SCREENED INTERVAL 5 TO 1':7 SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD IGWWW Ah? 
/ I I 

INITIAL WATER LEVEL ONE CASINWBOREHOLE VOLUME (Gallons) s: 4 

RECORD OF SAMPLING 

DATEOFSAMPLE f0 /?! /?0 TIME (SJo DEPTH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. Ci C $  ( 4  208 NUMBER iOS05 - 4'5 + - 0LC-3 

DEPTHOFWELL 74-5' CLIENT D. 0. € 0  

CASING M P M f A M m R  4 " P d C LOCATION ~ D w ~ s  - E H u  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING MEMOO 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Galbns) 

RECORD OF SAMPLING 

SAMPLING M ~ O D  N 07 S&M P k&D 

DATE OF SAMPLE TIME OEmH OF SAMPLE 

(-(L~rk~(~w,)-YIJlls,b.J+, I-lyIumj~ru-bo8,LZS 
'9- TEMP. 

1- 1L fl4+ti~ - C I C ~ b ,  =i, u, m, ruhrlg , AIbI~ndy 

1 - 1 L (j~m L R z ~ )  - ~ahtes,  bD, COND. 

'ph.jehdc* 1 - Ltgg. 31455 - Erfium pH 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING - / 0 p  

DEPTH OF WELL . < CLIENT D. 0- g. 

CASING TYP WIAMETER q f f  QJc LOCAT~ON LCtDwis - EHR 
BOREHOLE DIAMETER SAMPLED BY: 

SCREENED SAND PACK INTERVAL TO 

REF. POINT ELEVATKXJ DATUM 

PURGING PRIOR TO SAMPUNG 

PUMP FLOW RATE i ) i4 \6  b h  k.hkv\ 3 4 7 ~  t o  O , < a p m .  

? Z $ N E  c,wN,-REHoLE VOLUME ( w b a )  lNlTlAL WATER LEVEL 5 g ,  3 

RECORD OF  SAMPLlNG 

I 

DATE OF SAMPLE re130 190 TIME 0900 DEmH OF SAMPLE 

COMMENTS: i& /& 
rlhd m.*S 

\ 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

/ / 

SCREENED INTERVAL 7.7 .-j 0 
TO L SAND PACK INTERVAL TO 

REF. POINT ELEVATKIN DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METWOO 
' L ' U ~  t 

7 r 
PUMP FLOW RATE ( J L C &  ' 

\ 
I 

INKIAL WATER LEVEL 5 6 . 5  ONE CASING~BOREHOLE VOLUME (~albns) ! . 1 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. C C C ~  a JOBNUMEEFl 10805-+%‘+- 04q 

DEF'THOFWELL 7 3 - ~ '  CLIENT D- 0. €a 

BOREHOLE DIAMETER SAMPLED BY: ?&J 1 3 [Llctl 
SCREENED INTERVAL 7 '7 TO 5'7 SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 

lNKlAL WATER LEVEL 56. o ' ONE CASINOREHOLE VOLUME (Gallom) / I .  5 

&, ~~~~ SAMPLING METHOD '3 ;.A.W~Z 
I 

DATE OF SAMPLE ( I !Z YC TIME j.54 5 DEPTH OF SAMPLE 

1 - 1 L % s k c L H ~ o S ) - ~ ~ s , N ~ k ,  1-1pum f I o u - 6 O g , & L S  
MI, c'b TEMP. 

I - 1 L pta&c - 6 (vR, sa, , a, TC6, 1- I j Jim  plash^ *c*(qN@) 
G&dhj , AIbl~ndy ~ W S  d 4, Cp*rrrrrC SPEC. 

&urn% 
1 - 11- (jtaj L R l q )  - N t k a h ,  COD, 

COND. 

m*. 1 - qq. 314s - rcmurv\ pH 
9- 30 'HL JOA', - h v d d y d c ,  629 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

INELL NO. L{ ( C) - ;LZ :os NUMBER 10805 - 45 Lt - 044  

DEPTH OF WELL 7-3 .n  CtlENT D. 0- E* 

SOREHOLE DIAMETER SAMPLED BY: 

SCREENED INTERVAL fi TO 7 rk 1 SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 5 . 4  (,qfip~ 7 ,  l2 ( L &?A D D+'d P *, 3 h  ?/nC R\ 6 
q tr 

V 
PUMPFLOWRATE Z).% - 1.0 TC,M 

d '  

INrrIAL WATER LEVEL 5 . 3 ,  1 f ' ONE CASINOBOREHOLE VOLUME (~albns) /,2 .? 

RECORD OF SAMPLING 
I 

SAMPLING METHOD 1 S D M G L ~ Q -  h d "  
\ 

DATE OF SAMPLE C 1 -3- - 5 b TIME / r /C  DEPTH OF SAMPLE 

I - ~ L F ~ ~ ~ L ~ I I ~ ~ ) - ~ ~ ~ * ~ S , U L C . , ~ ,  1-1pUm jl&u-bo8,62S 
Mj, co- TEMP. 

I- I L  PI&G - CrCvb, 3, W ,  m, 1- I dl." pi&‘ doc- ( ~ h \  
ruh189 , Albl~rl~S ~ M S  d 6, Clpn- SPEC- d * q o  

1 - 1 L G,l&SS CAz*) - NI~(A+CS, CDD, 
COND. 

'="+.-'.=a j- L t q g - ~ a ~ ~  - rcrfiun? pH 

COMMENTS: 



Dames & Moore 
FjELD RECORD OF WATER SAMPLING 

WELL NO. ! A2,~L - ;!ys JOB NUMBER i OS05 - 45 - 0q4 

CASING TYPVDIAMETER 
.> :/ L.1 C, LOCATION L L C - D ~ ~  - E H f ? ,  

BOREHOLE DIAMETER SAMPLED BY: 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 7-,P ( 5  b : , $ - +  - RC, 
I J 1 / I  

INITIAL WATER LEVEL 5q , ONE CASINGBOREHOLE VOLUME (Galbns) 

RECORD OF SAMPLING 

DATE OF SAMPLE ) [ -!'a ? C) TIME i 5 C? 0 DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

DEPTH OF M L L  7 3  4.7 

CASING M P  WIAMETER L?' If ?\I f ,  LOCATION c D w / k  - E H R  
BOREHOLE DIAMETER 

C 'I 

SAMPLEDBY: v. +_LL? /\ 

SCREENED INTERVAL 43 TO ?X SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGfNG PRIOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL 5 3  c~( ONE CASINGlBOREHOLE VOLUME (Galbm) 

RECORD OF SAMPLING 

DATE OF SAMPLE I \ - 6 - 9 0 TIME \ 545 OEFTH OF SAMPLE 

Lt- 30 WIL \loA1* - F;rwd&ydc, C Z ~  

COMMENTS: 1Z.C-D (5 I 5 ,&& k 12 ~ ( W P  
\ 

7 , 
\ - -  



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

DEPTH OF WELL , ,,~t. 
i 

CASING TYPEDIAMETER LOCATION L U D C ~ ~  - EHR 
SOREHOLE DIAMETER SAMPLED BY: 

SCREENED IJVERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLJNG 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Galbns) 

RECORD OF SAMPLING 

SAMPLING METHOD 1. (-0 Lo 4 '(o? 

DATE OF SAMPLE 1 \ - 6 '7 C) TIME I q? 0 DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



ft$0 - $, s+l - 5080 1 E38WW 80r 7 - ~ S g i l  'ON 773M 
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Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

NO. NUMBEA 

DEPTH OF WELL CLIENT D- 0. E* 

CASING LOCATION 

BOREHOLE DIAMETER SAMPLED BY: 

SCREENED IMERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATlON DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOO 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASINWREHOLE VOLUME (Gallons) 

RECORD OF SAMPLING 

SAMPLING METHOD 
00 
& 

DATE OF SAMPLE / 5  14 0 TIME z&F DEPTH OF UMPLE 8 " 

1 - 1 L % & c L ~ ~ 0 3 ) - f l ~ , b , k ,  i - 1 3 d m  ~k=-6m,625  
M4 6 TEMP. / 6  32 

J' 
1 - 1 ~ p [ ~ ~ c - C l ( v ~ , s q , u , m ,  ~ - I J J ~ ~ ~ ~ ~ ~ L ~ c - ( Q N ~ ~  

Tuhtd13 , AIbl~n~hj 4-s d (5, SPEC. 

1 - 1 L c+ss CAI*) - Mkak, COD, 
6 - 9 0  CONO. 

m w "  1 - 903.314s - rc6+urr? pH 
11- 30 4 \l0A1, - fhd.(&ydc, C L ~  - 
COMMENTS: z%& C-LLC~L * 



FIELD RECORDS OF WATER SAMPLING 
WINTER QUARTER, FEBRUARY 1991 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. "f) - LL  JOB NUMBER 10805 - LfS 4 - W-Lt 

DEPTH OF WELL 57 ' CLIENT D. 0. 

CASING TYPVOIAMETER - ; d t  LOCATION CCtDa~is - E).JK 

BOREHOLE DIAMETER SAMPLED BY: D hn r7 k r r :c 
- F  

SCREENED INTERVAL 'C ' TO - ' SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE - 
, , ,.? y q -uuX , r u b  -1 f: 

INITIAL WATER LEVEL 4-4 45 ONE CAStNG/BOREHOLE VOLUME (Galbns) /. / 5 

RECORD OF SAMPLING 

SAMPLING METHOD 3 ~ h  
OATE OF SAMPLE 7 j 7  /? I TIME I?.%? OEFTH OF SAMPLE 

SPEC. 

COND. ' ' s ~  

COMMENTS: 

> . . 



\ -  

31W Mold dnnd 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL ,'(? ' 

CASING NPEIDIAMFTER - - /C LOCATION U D w k  - &CIK - 
BOREHOLE DIAMETER SAMPED BY: 10 { !F re 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 
, :.Ju& . .4 .tub +-?, d /r/c j 

INITIAL WATER LEVEL 4-C. (4 ONE CASINOBOREHOLE VOLUME (Galkmsj ". 0 

RECORD OF SAMPLING 

DATEOFSAMPLE L / ( ( / ~ I  T ~ M E C ~ ~  O E ~  OF SAMPLE 

l - ~ r . f i w t i c - & ( v h , & , , e ~ , ~ ~ ~ ,  1- IjJlm p l q s h ~ u b e -  
ficlnr,g, AIW~,S ~ W S  d (3, ~ p m #  SPEC. 

&urn% CONO. 7.2,  0 
1- 1L +us a,*)- luc+-+cs, Cob, 

'Fho=f-.=* 1 - 94. Jas3- ~ C ~ I I \  pH 7- 2 3  
1)- L)D Wd* - GcIv)~L)~&Y~c,  C Z ~  - 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. ,(~1>'7 JOB NUMBER 10805 - 45 4 - 04-4 
DEPTH OF WELL '30 ' CLIENT D. 0. E* 

CASING TYPEIDIAMETER 2 " pt~c LOCATION U D w i s  - LEHR 

BOREHOLE DlAMRER SAMPLED BY: 7 A/( d c ( E f'? 

SCREENED IMERVAL TO SAND PACK INTERVAL TO 

REF. POINT €LEVATKIN DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 
. ,..> ;-/ 7 >!At$, -.:.& & -/ y!/[ > / / .+. . 

INITIAL WATER LEVEL L? .67 ONE CASINOBOREHOLE VOLUME ( e m q  (o - 58 

RECORD OF SAMPLING 

DATE OF SAMPLE 2 h k f TIME / 550 DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. ;((I- 1 '  JOB NUMBER I0905 - +S - 0+4 

DEPTH OF WELL 
1 0 ' 

CLIENT D. 0. E* 

BOREHOLE DIAMETER SAMPLED BY: '1 ! 6 '  - (- 

REF. POlM ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 

RECORD O F  SAMPLING 

DATE OF SAMPLE 2 / r (  (4 1 TtME 7/?0 DEPTH OF SAMPLE 

t - l L R a r k ~ L ~ ~ ) - ~ s , ~ , k ,  i-134Um ~ l a ~ - 6 c 4 , b z s  
!I+ TEMP. 61.7 

1- IL - &(uR, q, U, T C ~ ,  1- I J J ~  *ce 
fihq, ~ ~ l r r ~ ~ a , ~  ~ W - S  d 6 ~ ~ 3  (j, ~ p * w  SPEC. 

1 - IL (i I- &q) - ~~Aia tes ,  Cob, 
&urn% COND. ' 47  2 

'=#'+'-* j -qc3-d-  - E~+ll.trv\ pH 7 -  79 
+ 30 mL VOA'~ - Grrrrrlkhydc, C2q - 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

BOREHOLE DIAMETER SAMPLED BY: ',.:,-.. ! :, 

SCREENED IMERVAL .F? . o TO 6 T, 9 SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGlNG PRIOR TO SAMPLING 

PURGlNG MEMOD 
I 

RECORD OF SAMPUNG 

DATE OF SAMPLE o-- / /  L 19 TlME / ' DEPTH OF SAMPLE 

l-lLb*lc(~~~)-lkid~,b,L, i - l ~ ~ l l r n j ~ ~ ~ s - b o t ! , b 2 S  *,& TEMP. L 5-6 

COMMENTS: 



Dames & Moore 
FlELD RECORD OF WATER SAMPLING 

WELL NO. ,- ---. 
I l C o (  JOE NUMBER 10805-45 ‘+ - 044 

/ r '  DEPTH OF WELL n i /3 CLIENT D. 0. E. 

CASING NPVDIAMETER ' ,:qc 
LOCATION U C D . ~ ~  - E H R  

- 
BOREHOLE DlAMETER SAMPLEDBY: , b(()?' 
SCREENED INTERVAL h. TO 6 I <- SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD !-94 J>i> . !,I : ,2 .711 
1 / 

PUMP FLOW RATE 

' ,- -:: ,'-,,,- t L  .,w& 

INfrlAL WATER LEVEL ?' . 7  7 ONE CASING/BOREHOLE VOLUME (Gallons) 

J t  ' 

RECORD OF SAMPLING 

SAMPLING METHOD /%a1 ,,-J 
J 

DATE OF SAMPLE /4 TIME "%o OEmH OF SAMPLE 

1-1 L b s k d ~ ~ . c o j ) -  lkMs,IJ~-k, i- 13dm 31- - 6 0 8 , b ~ S  
?Ifca TEMP. 63.6 

1-1~pl&~-&(~R,q,tX,Tt%, 1-IjJlm p l a s h c d c e  
Tu&lhj  , Albl1019 ~ W S  d (j, hnrs SPEC. 

1- IL C+SS - E J ~ ~ & ~ c s ,  Cob, 
&urn% COND. 1% 096 

w. 1 - (tq.$=s - G + u q  pH 7.- 6 3 
9- 30 VVIL JoA'~ - f k d d t y d c ,  C L ~  - 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL - CLIENT D. 0. €. 

LOCATION 

BOREHOLE DIAMETER SAMPLEDBY: f l h @ " /  

SCREENED INTERVAl ?/ TO //I SAND PACK INTERVAL TO 

REF. POINT z PC ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD ~ - 4 d 4 k L  P9 
PUMP FLOW RATE YLf y F  

V 

I$& f7' EU 

INmAL WATER LEML L/f 7 ONE CASINWBOREHOLE VOLUME (Gallom. =34 

RECORD OF SAMPLING 

SAMPLING METHOD L 4 " - - 6 &  . ~2 
DATEOFSAMPLE ~ / y / d /  TIME /2'o' O E K H  OF SAMPLE 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. (A c / I  - 14 JOB NUMBER 10805 - q-5 9 - o'/-+ 
$6 ' DEPTH OF WELL CLIENT D. 0. € 0  

CASING NPVOIAMETER ' t r  LOCATION CCLDaui5 - lEHR 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

5&,&4, !9h%k.,O PURGING M E M O  I 

4 I 
PUMP FLOW RATE I. 

, -4. - /  - , '- 
I d  n _ -  , .< 

INITIAL WATER LEVEL '" ONE CASIN&REHOLE VOLUME (~dbnr) ; 5 - 7  

RECORD O F  SAMPLING 

SAMPLING METHOD i,&~& ,-r*13 

DATEOFSAMPLE = / , ~ / 9 (  TIME 1 / 3 0  DEPTH OF SAMPLE 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

W E U N O .  u ~ O - / 7  JOB NUMBER 10805 - 45 + - 044 
DEPTH OF WELL CL~W D. 0. E'. 

CASING TYP WIAMETER LOCATION 

BOREHOLE DIAMETER SAMPLED BY: /? MpREfi 
SCREENED I m R V A L  P& TO SAND PACK 1MERVAL TO 

REF. WINT 7~ .. flL ELEVATION DATUM 
Y 

PURGING PRIOR TO SAMPLING 

PUMPFLOWRATE L f e i ~ - -  

INITIAL WATER LEVEL YB 5 ONE CASINW~~REHOLE VOLUME 

RECORD O F  SAMPLING 

DATE OF SAMPLE 2/Yq9' # ? / f  OEPTH OF SAMPLE 

TEMP. /7. / 

SPEC. 

Q)ND. f77 

COMMENTS: 
- 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. -/6 JOB NUMBER 10805 - 4s ‘/ - 04-4 
DEPTH WELL 

CASING TYPUDIAMETER L, 
LOCATION U D a k  - 

BOREHOLE D W E T E R  SAMPLEDBY: /? ~iwt-J 

SCREENED INTERVAL '72 TO //7 SAND PACK INTERVAL TO - 
REF.POlNT p d ~  ELEVATION DAnmA 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 

INITIAL WATER LEVEL Yf / f  ONE CASINGIBOREHOLE VOLUME 

RECORD OF SAMPUNG 

SAMPLING METHOO ~ g 4 m  M 1-b y7 

DATE OF SAMPLE 9 TIME yys OEPM OF SAMPLE 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. OU - /? JOB NUMBER 10805 - 45 Lt. - 04-Lt 

DEPTH O F  WELL CLIENT D- 0. €4 

CASING TYPVDIAMETEA LOCATION U D w k  - E H R  , 

SCREENED INTERVAL 2 TO 7! 5 SAND PACf( INTERVAL TO 
fl 

REF. POINT fv ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD L,,( --;r dh y$ - 
PUMP FLOW RATE 

RECORD OF SAMPLING 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. NUMBER 

CASlNG NPVDfAKFER 9 LCCATION ~ - 1 ~ D u i s  - Eff 
SAMPLED BY: 

SCREENED INTERVAL TO 6 9 SAND PACK INTERVAL TO 

REF. 

PURGING PRIOR TO SAMPLING 

PURGING METHOO /,LA p7 
PUMP FLOW RATE 

INITIAL WATER LEVEL = Y ONE CASYWBOREHOLE VOLUME (Gdbn~) =/Af 

DATE OF SAMPLE TIME / y  9 DEPTH OF SAMPLE 

COMMENTS: 



01 l V A Y 3 L M  X3Vd ONVS 74  01 L WAH3UJI a3N33Y3S 

'ON TI3M 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. NUMBER 

DEPTH OF WELL CLIENT D. 0. E* 

BOREHOLE DIAMETER SAMPLED BY: flan&-d 
r7 

SCREENED INTERVAL ' TO 72 W D  PAW I N E M  TO 

REF. 

PURGING PRIOR TO SAMPUNG 

PUMP FLOW RATE 

INITIAL WATER LEVEL L / Z @ ~  ONE CASING/BOREHOLE VOLUME (Gallons) / qtL 

RECORD OF SAMPUNG 

1 - 1 L R a + k c L ~ ~ ~ - v k w s , ~ ~ k ,  i - l ~ U m ~ 1 s u - 6 ~ , 6 Z S  
&.b TEMP. $q 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. p a  ' 32- J08 NUMBER I0805 - qS . 

DEPTH OF WELL CLIENT D. 0. 
11 

CASING TYPVDIAMETER L /  LOCATION U D w i s  - Lf 

BOREHOLE DIAMETER SAMPLED BY: E ,  
SCREENED INTERVAL r7 TO 7 L SAND PAW W R V M  

REF. POINT ELEVATION D A l U i  

PURGING PRIOR TO SAMPLlNG 

PURGING METHOO ~ ~ ~ ~ - i k  F+ 

PUMP FLOW RATE 

INJTIAL WATER LEVEL 72- ONE CASIN&BOREHOLE VOLUME (Gz 

RECORD OF SAMPLING 

SAMPLING METHOO /d-nk P- 

DATE OF SAMPLE . &  TIME l3 " DEPTH OF SAMPLE - 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

W E U  NO. uC.D -23 JOB NUMBER 10805 - 4s 9 - 044 

DEPTH O F  WELL CLIENT D. 0. 

BOREHOLE DIAMETER SAMPLED BY: 

SCREENED INTERVAL c6 TO - - SAND PACK INTERVAL TO 

REF. POINT f?YL* ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 

WATER ONE 

RECORD O F  SAMPLlNG 

DATE OF SAMPLE TIME /fl Y-. DEPTH OF SAMPLE 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. L/c'D - 2 3  6 JOB NUMBER 10805-4s q - 0+4 
DEPTH OF WELL CLIENT D. 0. E* 

CASING TYPEDIAMETER (/ " LOCATION LC(CDak - CE).fR 

BOREHOLE DIAMETER SAMPLED BY: fl- f l 0 ~ 6 d  

SCREENED INTERVAl f7 TO % SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD ~ - k - - e d  A& 
PUMP FLOW RATE 

INITIAL WATER LEVEL Y 7' ONE CASINGiBOREHOLE VOLUME (Gallons) 

RECORD OF SAM / ING 

DATEOFSAMPLE ' / ~ /  T I M  /dflfl DEPTH OF SAMPLE 

J'  
l - l r f l a 4 c -  Cr(ut) ,sq,U,TL6,  1- l a J h  f ' l q s k ~ ~ c ~  

zdtlhj , AIUIOIS ~ W S  d, Mb8~ (j, SPEC. 

I - 1 L (j lass 1 - ~ h h ,  COD, 
-Urn% CONO. 

j. - q*.+ss- E h r r ?  pH 

q- 30 rHL VOA', - GrrnJddtydc, C t *  

COMMENTS: 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

CASING TYPVDIAMETER C/ ' 
LOCATION CCtDwis - CE'H R 

BOREHOLE DIAMETER SAMPLED BY: /? flfl~fd 

SCREENED INTERVAL j7 TO - SAND PACK INTERVAL TO 

REF. POINT -&& pk ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOO L 6 d i &  Py 
V 

PUMP FLOW RATE 

INITIAL WATER LEVEL 
77 7 , -  . L ONE CASINOBOREHOLE VOLUME (Galbnr) /z f.7 

RECORD OF SAMPLING 

SAMPLING METHOD lcd& 
DATE OF SAMPLE 2/Vqt TIME //JU OEPTH OF SAMPLE 

SPEC. 

awo. / U S  
pH 7 Y z  

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL CLIENT D. 0. g. 

CASING LOCATION 

BOREHOLE DIAMETER SAMPLED BY: 

SCREENED INERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING MEMOO 

PUMP FLOW RATE 

lNlTlAL WATER LEVn  ONE CASING/BOREHOLE VOLUME (Gallons) 

RECORD O F  SAMPLING 

SAMPLING METHOD 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. T ~4 - A ' JOE NUMBER IOS05 - LtS Lf. - 04q 
DEPTH OF WELL CLIENT D. 0- g. 

CASING NPVOIAMETER LOCATION K D w i s  - E # R  

BOREHOLE DIAMETER SAMPLED BY: 

SCREENED INTERVAL TO SAND PACK INTERVAL Tb 

REF. POINT ELEVATKIN DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Gallom) 

RECORD O F  SAMPLING 

SAMPLING MRHOD 

DATE OF SAMPLE =?/4//9/ TIME / DEPTH OF SAMPLE 

SPEC. 

COND. 

pH 



Dames & Moore 
FIELD RECORD O F  WATER SAMPLING 

WELL NO. f t D  - 1  JOB NUMBER I0805 - 4s Y - OLC-4 

CASING TYPVDIAMETER LOCATION CC(SDwk - EHR 

DIAMETER SAMPLED BY: 

SCREENED INlERVAl  TO SAND PACK INTERVAL TO 

REF. POINT €LEVATKIN DATUM 

PURGING PRlOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Gallons) 

RECORD OF SAMPUNG 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING TYPEfDIAMETER LOCATION U D w k  - EHf?, 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATK)N DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 

PUMP FLOW RATE 

INfTlAL WATER LEVEL ONE CASlNG/BOREHOLE VOLUME (Galbns) 

RECORD OF SAMPLING 

SAMPLING METHOD 



N O I . L ~ O . L ~ X  W.LN3NNONANEI XHTI 
NOI.LVZIXXL3VWH3 X I S  I1 EISVHd 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

f (Jyj - 4 'NEU NO. .J JOB NUMBER 10805 - 4-5 Lf - o++ 

DEPTH OF WELL 1" - x .  

. ,  

BOREHOLE DIAMETER '7-#/ SAMPLED BY: ZdeY 
fl SCREENED INTERVAL ::, .( TO 1 j'3 SAND PACK INTERVAL 7 ?' TO ) 5 

PURGING PRIOR TO SAMPLING 3qkp 190 2 

PUMP FLOW RATE Gi 
INKIAL WATER L E M L  /nq ; L̂&, ONE CASINGfEOREHOLE (?b CjF VOLUME (Galbns 

RECORD O F  SAMPLING 

DATE OF SAMPLE 7 1 TIME 16 l7d 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

3p - ib  WELLNO. JOB NUMBER 10805 - 45 Lf. - oLC-4 

BOREHOLE DIAMETER SAMPLED BY: ZubeY 

REF. POINT &$ ELEVATION - D A W  y/7=- - 
/ 

PURGING PRIOR TO SAMPUNG by= 3c\/ 

INITIAL WATER LEVEL .. g 6 6 ONE CASINQBOREHOLE VOLUME ( G ~ U ~ ~ I S  

RECORD OF SAMPUNG 

V 

DATE OF SAMPLE ff-- 5-3 1 TIME i3ao DEPTH OF SAMPLE 

1 - 1 1 R a A ~ L ~ ~ ~ ) - f l c N s , N ~ ~ L ,  i-l~~Urn~~su-bo8,6zs 
MI, c.- TEMP. s. 6 

1-1r.pl&c.-&(vl),Sq,U,mS, I - I J J ~  f ~ ~ ~ k ~ * c * ( 4 N % )  
G&r(oS , A l b h d y  4-s d, W Q, +wma SPEC. 

1 - 1 L ~ I U S  QZSa( ) - ~ t k a h ,  &D, 
m ~ m 9 0  COND. SD6 

m v *  1 - Ltog. dasj - rCt+rurv\ pH 7.3-5 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING TYP WIAMETER & '' V (!- LOCATION U D u k  - CEH R 

BOREHOLE DIAMETER 1 -3 ?i SAMPLED BY: Zub& 

SCREENED IMERVAL -2, 
TO SANDPACKINTERVAL ?? TO 120 

RECORD OF SAMPLING 

J '  

~ - l ~ ~ a * i ~ - C r ( ~ ~ , s + , e ~ , ~ ,  1 - 1 3 a l h p l ~ " ~ U * b c e ( " ~ % \  
Lhr(hj , Albltn~S ~ W S  d ~ W S  6, +- SPEC. 

1 - IL ( ~ I C U L S  C A z q )  - N ~ A ~ C S ,  COD, 
&urn90 COND. 76 1 

"-0 j - qq. 51955- E~+un\ pH .$. at- 
+- 30 & JoA'~ - F;tu~.IJlydc, 6t3 

I '  



Dames & Moore 
FIELD RECORD OF WATEil SAMPLING 

- - I  

DEPTH OF WELL " /- / 

BOREHOLE DIAMETER '1 7 '1 SAMPLED BY: z.;rb& 
I 

SCREENED INTERVAL % TO 1;i SANDPACKINTERVAL ~4 TO 3;: .5- 

REF. POINT ,P (<A <: ELEVATION - DATUM -- - 

PURGING PRIOR TO SAMPUNG 
u 

PURGING METHOD ;Zl [A! t 6 - e  rl :L l  b nu74 i d A  c LA r l: 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME 

0' Y-c).' 

I Z o o  
1 I - I h.& ,clT:n , 

I I I .  I I 
I I 1 I SCPG M c q d - w  , - 1 I 

I I I I I 

RECORD OF SAMPLING 

DATE OF SAMPLE R- 6- 7 1 TIME \ ip 4 o DEPTHOFSAMPLE qb 
; I 1  

l - ~ ~ ~ ( n t i c ~ & ( v ~ ) , s q , U , W ,  ~ - I j d l m p l a ~ h ~ * ~ - @ ~ % ~  
G&rhj , A I ~ ~ I I ~ Y  ~ Q S S  d, &Ms 6, f$amma SPEC. 

1- i~ q t a s  CRxsa(l- NkatcsJ Cob, 
w-40 COND. 

"*a 1 - qcg.  +=s - rc\+luw pH ?,3 P 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. ,/,/p,bm>!F 

DEPTH OF WELL 
6 -  / -J-3 

CASING TYPMIAMETER '' ''(L 
. . 

BOREHOLE DIAMETER I 

SCREENED INTERVAL 0 TO 22 
REF. POINT c2 ELEVATION DATUM .&-/ 

/ 
I 

PURGING PRIOR TO SAMPLING 

PURGING METHOD +I. C (  . ~;,y,- ,a; 1: , - - .  :i v f 4  ,' : 
\ 

PUMP FLOW RATE /- : ~ ' e 0 .  
\ 

lNlTJAL WATER LEVEL ; < 7 ONE CASING/BOREHOLE VOLUME 
. \ P -  - 
. . I ( . .  - C .(.,' 

RECORD O F  SAMPLING 

DATE OF SAMPLE 6 / T~ME 1136 OEPTH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

CASING TYPYDIAMETEFI w'] P d C  LOCATION LC(SDwk - E H R  

BOREHOLE DIAMETER 
- 

, .-y 1 SAMPLED BY: ZukY 

SCREENED INTERVAL TO <-i SAND PACK INTERVAL - ~ 0 %  

REF.POlNT ' g (h3  ELEVATION - DATUM - 
I 

PURGING PRIOR TO SAMPLING 3 

2 cv 12 4~ 

INITIAL WATER LEVEL 63 77 ONE CASINGiEOREHOLE VOLUME 

w c 2  L 4 L I  ' 

RECORD OF SAMPLING 

SAMPLING METHOD 

DATE OF SAMPLE %-fir'?] , TIME /nso DEPTH OF SAMPLE 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING - 

'VVELL NO. \(y, - - A  A JOBNUMBER l O S 0 5 - 4 S Y -  044  
. - 

DEPTH OF WELL -r 5 
CLIENT D. 0. g* 

' /  , 
CASING NPVDlAMETEFl rt 41,(-/ LOCATION ~ D U K  - EHR 
BOREHOLE DIAMETER \ 3.N SAMPLED BY: 2 .d~ 

SCREENED INTERVAL 9 56 j-TO =,/ SAND PACK INTERVAL TO jJ 
,-. - 

REF. POINT .-4 /- 5 ELEVATION -- DATUM - 
J \  - 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE ' s  1 !; C N= 
" 

RECORD OF SAMPLING 

/ 
\ \ 

DATE OF SAMPLE '<- 7 - '? ! TIME i 2n 7) DEPTH OF SAMPLE 

i- 1 jqUm j t a ~  - 608,625 
TEMP. 

1- I j Jbn plash doc-  (4%) 
~ W S  W Q, *ma SPEC- 

&urn% COND. 452Y 
3 - Ltq- J-s - rChiw PH 3. ,ST 





Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

WELL NO. * ((lj) - -- 

--. - -7 - / 
DEPTH OF WELL ..?-$?&&+ :: 7 4 .:r 

CASING NPGDIAMETEfl 

SOREHOLE DIAMETER 
V 

SCREENED INTERVAL - TO - 
SAMPLED BY: zub- 

SAND PACK INTERVAL TO - 
REF. WlNT J EtEVAnON - DATUM -. 

PURGING PRIOR TO SAMPLING 

PURGING METHOO 

PUMP FLOW RATE - 
,'- / ' L Y  

- 
INITIAL WATER LEVEL ';. . ONE CASING/BOREHOLE VOLUME (Gallons) 

RECORD OF SAMPLING 

SAMPLING METHOO - 
,- 

DATE OFSAMPLE - TIME DEPTH OF SAMPLE 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

. , - r  
DEPTH OF WELL : 7- 7 -7 

SCREENED INTERVAL - TO - 

J08 NUMBER 10805 - 45 - o$'(- 

LOCATION L C C D W ~  - EH~?, 

SAMPLED BY: ZubtY 

REF. PO INT - ELEVATION *-3 DATUM ,- 

PURGING PRIOR TO SAMPLING 

PURGING METHOD 2 

PUMP FLOW RATE u- - 
lNlYlAL WATER LEVEL L-' E\/ ONE CASINGA3OREHOLE VOLUME ( G a l b n s ~ - -  

RECORD O F  SAMPLING 
'V 

SAMPLING METHOO 

DATE SAMPLE DEPTH SAMPLE 



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG - 

WELL NO. y'~b - j JOB NUMBER 10805 - 45 '+ - 04-3 

DEPTH OF WELL MA CLIW D. 0. g. 

EOREHOLE DIAMETER .PJ SAMPLED BY: Z d &  

SCREENED INTERVAL 114 TO SANDPACKINTERVAL JIA TO 

REF. POINT #PA - 
FI FVATInN n A T I l M  - - - - - - - - . , . - .  --. . . . .-. . I-.. v.1. 

PURGING PRlOR TO SAMPUNG 

PURGING METHOO /UP/ 
PUMP FLOW RATE A/ / )  

INmAL WATER LEVEL //A ONE CASINWBOREHOLE VOLUME (GaUom) /1 )A 

RECORD OF SAMPUNG 

COMMENTS: 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING -- 

I 
WELL NO. - j / i l  -, ( - 

CASING P lPMlAMETER ,'~h LOCATION ~ D w i s  - W H  R 
,:2/.rc BOREHOLE DIAMETER , SAMPLED BY: Z u b ~  

SCREENED INTERVAL TO SAND PACK INTERVAL .,;i/A TO 

REF. 

PURGlNG PRIOR TO SAMPLING 

PURGING METHOD 

/v 1 
PUMP FLOW RATE i /4 

INITIAL WATER LEVEL ONE CASINWSOREHOLE VOLUME (Gallons) 

RECORD OF SAMPLING 
\ 

SAMPL~NG METHOD , .~yr?~,& A! r - -!LC 
1 u 

DATE OF SAMPLE 1 TIME I 1 % (3 PTHOFSAMPLE /V& 

J '  
1 - 1 L f l ~ c - & ( v l ) , ~ , u , 7 D s j  1- Ije1I.n pla~&-'-@~%) 

Ti~rlnr~g , AIbwI~ndy 6pss d, ~ ~ S S Q , ~ + W I I R  SPEC. 

1 - I L (j tar 1 - N kates, bD, 
--90 COND. Q91 

d - q.s-#=s - Ed-uw pH q.w 



WELL NO. 

DEPTH OF 

Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

JOB NUMBER 

BOREHOLE DlAMETrR ./')A SAMPLED BY: Zlxb* 

SCREENED INTERVAL ./I/& TO SAND PACK INTERVAL / L ~ A  TO 

REF. POINT /Vd ELNATION 0 

PURGING PRIOR TO SAMPLING 

PURGING METHOD /%/A 
PUMP FLOW RATE A /A 
INITIAL WATER LEVEL AfA ONE CASlNG/BOREHOLE VOLUME 

RECORD OF SAMPLING 

l - l L b a d ~ ~ & ~ ) - ~ c W s , U * , k ,  1-1pUm J ~ S -  bea,625 
Ma. Ca. TEMP. A/& 

SPEC. 

COND. 
,424 

COMMENTS: 



Dames & Moore 
FiELD RECORD OF WATER SAMPLlNG 

WELL NO. I T T A  - 1 JOE NUMBER 10805 - q.5 - o'I-4 

' \  CASING NPMIAMETER 1 . ~  LOCATION CCCDwis - W R  

BoREHOLE DWETER /dA SAMPLED BY: ZubeY 

SCREENED INTERVAL /',.A TO ,X!& SAND PAW( INIERVU )%d ---- 
REF. POINT (]!kl ELEVATION DATUM - 
PURGING PRIOR TO SAMPUNG 

PURGING METHOD AM 
PUMP FLOW RATE .&A 
INITIAL WATER LEVEL NA ONE CASINOBOREHOLE VOLUME (GaNonsJ A-A 

RECORD OF SAMPUNG 

1-1Lpkuk~&~sq)-~C)lr l~,b,Lr,  i-lj4UmjI~ss-6@,625 
"!bL TEMP. 2 1 .  0 

~ - ~ L ~ ~ - & ( V R , S L + , ~ L , ~ D S ~  l - ( ~ J ~ f ~ . ~ k c ~ ~ * @ ~ % )  
ru&r,g , A W I ~ , + Y  4-s d w 4, Cp*r= SPEC. 

&urn% 
1 - IL q tw - EJtkfi+es, Cob, ' COND. IIbb 

3-q.s.+.s - rc~+lum pH 7.w 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. :u -3 JOE NUMBER 10805 - 4s Lt- - 04-4 

DEPTH OF WELL ? 0 ' c u m  D. 0. E. 

SAMPLED BY: Zubelr 

REF. POINT ELEVATION rl 

DA-- 

PURGING PRIOR TO SAMPUNG 3 6 ~  = '&%/(m 

RECORD O F  SAMPLING 

r - i L i b . k ~ ( ~ ~ ) - v t c W ~ , ~ , ~ ,  ~ - L J ~ ~ ~ ~ J ~ s s - ~ , ~ z s  
9- TEMP. &$ ,% 

1 - 1 L ?la& - C~(VI), %, U, TM, 1- I j Jh ~ [ Q S ~ L  doc*  
r~rlnr~g , A I W ~ , + ~ J  4- d (3, t+mmck SPEC. 

1 - I L G+ss C111-1- EJkaks, COD, 
&-90 COND. B39 

m-0 3 - vq,. 94- - rchunl pH % ss- 
4- 30 n\l VOA'~ - & d d y d c ,  623 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL L, (n , 

CASING TYP WtAMETER '+f " PVC 
BOREHOLE DIAMETER 11" 

LOCATION U D d k  - mf?, 
SAMPLED BY: Zub- - 
SAND PACK INTERVAL - TO 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD f l  A 
PUMP FLOW RATE d A  

INITIAL WATER LEVEL A) h ONE CASINGBOREHOLE VOLUME (G&cIs) I\tA 

I I 
\ I /*  

L 1 .  
t;/ I 

I ,Y , \ 1 1 4  A n )  - 
I I I n~ / I  I \ J- 
i l l  I /I \ f i  I Y - v  I \ b-+" 

I 1 I 1 (l J p  1 I 

RECORD O F  SAMPUNG 

SAMPLING METHOO AM 
DATE OF SAMPLE x- ) 2- 4 TIME DEPTHOFSAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



WELL NO. 

Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

NUMBER 

CASING 

BOREHOLE SAMPLED BY: Zub* 

SCREENED INTERVAL 7 7  TO SANDPACKINTERVAL h4 TO 

PURGING PRIOR TO SAMPUNG 3-u a 6 * J f d k  
PURGING METHOO 

PUMP FLOW RATE ! 1 
" I  
4 

INITIAL WATER LEVEL 4(. ONE CASINWBOREHOLE VOLUME (Gdl~nr) 8 r 5 

RECORD O F  SAMPUNG 

SAMPLING METHOO O M  

DATE OF SAMPLE 
' 

DEPTHOFSAMPLE rdA 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. ~~up -~ rs  
OEPrrrOFWEU ~f '(Y , 

c s c m  n p w m u m !  9 '1 ?\I t-, 

BOREHOLE DIAMETER ! 3'' 

SCREENED INTERVAL bh TO 

JOE NUMBER 10805 - q-5 9 - 0q4 
c u m  D. 0. €. 

SAMPLED BY: ZubeY 

SAND PACK INTERVAL >-QJ 
LCD' I? 

TO' 

REF. POINT $f i  ELEVATION - DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD ceR, tx,. - /4 
J 

PUMP FLOW RATE u%) 
I N ~ A L  WATER LEVEL :ffh ONE CASVJWBOREHOLE VOLUME (G&~s.. $ee ;) 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

SAMPLED BY: Zub- 

SCREENED INlERVAL 4 TO SAND PAW INTERVAL A , .  TO 

REF. POINT A ]A  ELEVATION 73 . ( DATUM P-/\Cnb 
PURGING PRIOR TO SAMPUNG 

PURGING METHOO Di+ 
U 

PUMP FLOW RATE 

INITIAL WATER LEVEL - 

I 
RECORD OF SAMPUNG 

SAMPLING METHOD D r y  - 
DATE OF SAMPLE ._ 

TIME 
- 

OErnOFSAMPLE 1 





h ~ m l v  &pwy 
'm ' T J  'IPS ' ( ~ f i ' ) ~  - 7 ~ t J d  IL - L  

7'44 
'3'- fwp- (%t+77m11-~  



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. [ ~ , n  - 1 0  JOB NUMBER I0805 - 45 Y - 0+4 

mya. . 13 (4- 13-y D. O. E. 0EFT-i OF WELL 

CASING NPVD1AMETE3 4 + C LmATfON U D u i s  - R 

BOREHOLE DIAMETER 1 >I( SAMPLED BY: Z u b e ~  

SCREENED SAND PACK INTERVAL 7% TO 713 
REF. POINT % < ELEVATION 5- 5Y DATUM fl/l<L 

PURGING PRIOR TO SAMPLING 

INITIAL WATER LEVEL -756 71.3 ?- ONE CASING/BOREHOE VOLUME (Galb 

TEMP. 

SPEC. 

CQND. 

pH 



FIELD RECORDS OF WATER SAMPLING 
!SPRING QUARTER, MAY 1991 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. @ 
D E P M  OF WELL 7 5 .-9 - 

CASING TYPMIAMETER " P'JL 
BOREHOLE DIAMETER 

SCREENED INTERVAL TO 

JOENUMBER 10805- ' tS+-  O L C . ~  

CLIENT D. 0. E. 

LOCATION U k V k  - CE'HR 

SAMPLED BY: ZdeY 

SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOD &~~ /i l/ in-0 
1 I 

PUMP FLOW RATE 

RECORD OF SAMPLING 
I 

SAMPLING METHOO 3 ! / (u, Ca=+!Jd! 
I 

DATE OF SAMPLE ,J--) j= 7 J TIME /S3 fl DEPTH OF SAMPLE 

1 - 1 L P l a ~ ~ L ~ ~ o ~ ) - ~ c W ~ , b ~ L ,  i - r ~ ~ U m ~ l ~ ~ - 6 0 8 , 6 r S  
Mj, TEMP. 

1 - i L p 1 4 i ~  - cc (vI), 54, er, m, 1- I ~ d l m  y l - h ~  LJoc- (4%) 
Gh~,trlg, AIWI~IIS ~ W S  d W @,Cp*r- SPEC. 

1- 1~ ( j t u  C A l q )  - lutka~csJ COD, 
&urn% COND. 

' P h v *  j - qq. f a s o  r + u n \  pH 
4- 30 rvll VOA') - 6rmrlkhydc,  Czq 
COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

WELL NO. ( b - i  JOBNUMBER 10805-4SY - oLI-4 

CASING NPVDlAMETEFl 

BOREHOLE DIAMETER SAMPLED BY: Z u b ~  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 3 cl/ 5 / ; 3  .jA/(w 

PUMP FLOW RATE 

I N ~ A L  WATER LEML -j: 4~ ONE CASWWBOREHOLE VOLUME 

RECORD OF SAMPLlNG 

DATE OF SAMPLE & 1 TR~E iI 15.; D E ~  OF SMPE 

1 - ~ ~ R a + C I ~ ~ t ( ~ ~ ) - f l ~ s , N ~ k ,  1 - l jdm jI-s-bod,&ZS 
9- TEMP. 

1.1Lpl&' -&(v~, * ,eL ,Rb,  L - l j J l n  p ~ - ~ ~ u J o ~ - ( ~ ' " % )  
L b A + y ,  AIbl~ndy 4-5 OL (3, SPEC. 

&urn% 
1 - IL (j~m C R ~ ~ )  - ~ s ~ k ~ t a ,  COD, CONO. 

'='-+- 1 - Ltq. - rc+uwl pH 
It- 3a ML VOA', - Gr&d&jdc, C l q  



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. &&? -10 JOE NUMBER 10805 - 4s Y - 04q 

BOREHOLE DIAMETER SAMPLED BY: L h e l r  

SCREENED IMERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING / 3 OJ - a,?., 
V PURGING METHOD 

PUMP FLOW RATE 

-i 

INITIAL WATER LEVEL -q. 3 7 ONE CASINWBOREHOLE VOLUME (Gallon.) f 

RECORD O F  SAMPLING 

~ R L  p w  SAMPLING METHOD 

TEMP. 
J' 

I - 1 L f l 4 4 ~  - &(vI), 54, U, TPS) 1- I j Jh  ash^ *c4(dN%) 

z&rlg , AI WIOIS 4-s ~i w g, +lt,ma SPEC. 
&urn% COND. 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL 0 " CLIENT D. 0. E* 

CASING 

DIAMETER SAMPLED BY: ~ u b ~  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGlNG PRIOR TO SAMPUNG 

PUMP FLOW RATE 

RECORD OF SAMPUNG 

DATE OF SAMPLE syh - 71 TlME jd-38 DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

PH 
+ 30 WL VOA', - F;C&. (~Y~C,  b t q  

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. 

DEPTH OF 

JOB NUMBER 10805 -45 Y - 044 

CASING NPVDIAMETER LOCATION L L L D U ~  - B R  
BOREHOLE SAMPLED BY: Zub- 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 3 4  5 / S  
PURGING METHOD 

PUMP FLOW RATE 

I N ~ A L  WATER LEVEL :-, 6 g  ONE CASINGIBOREHOLE VOLUME 

/8,/, Mls 7497 -m 423' 
/%k /W 73'7 ;LS k d  
IF. 3 l02Y 7.6s 30 ' g x  1 

/ q . r  \Z% 3& S< 3: L- 1 

RECORD O F  SAMPLING 

SAMPLING METHOD 

COMMENTS: 



eor 'ON 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. kt, 9-13 JOB NUMBER I0805 - 45 ~ t .  - 04q 

DEPTH OF WELL c ' CLIENT D. 0- 

CASING TYPG'DIAMETER LCCATION C C ~ D W ~  - mH6?, 
BOREHOLE SAMPLED BY: 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 

RECORD OF SAMPLING 

SAMPLlNO METHOD &l&?&d ~4 k/& @/t/rlo 

DATE OF SAMPLE fiuc97 T I E  ' DEPTH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLlNG 

WELL NO. p b- 1 > JOB NUMBER 1 080 5 - 45 - o'/-$ 
: / 

DEPTH OF WELL n CLIENT D- 0. E. 

CASING NPGDlAMETEFl 
,,, ' i l  PI .c LOCATION UL ihu=  - EHR 

BOREHOLE DIAMETER SAMPLED BY: L&e?r 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVAnON DATUM 

PURGING PRIOR TO SAMPLING S o J ~ d 3 ~  
PURGING METHOD c Q ~ o  Adl(& 

u 1 f 
A 

PUMP FLOW RATE 
_- 

INITIAL WATER LEVEL 3 q. ' 4  

ONE CASINWBOREHOLE VOLUME (Galbq 3 

RECORD O F  SAMPLING 

SAMPLING MEMOO 

DATE OF SAMPLE c~ L)-T) TIME 1 3) DEPTH OF SAMPLE 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. - I<- JOB NUMBER 10805-45 4 - 04-Lt 

CASING TYPVDIAMETER '/ ?\I C LOCATION LCLSDW~~ - L%R 

BOREHOLE DIAMETER SAMPLED BY: 7 - Zube?r 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRlOR TO SAMPLING 
5 zLJ 

PUMP FLOW RATE 

INITIAL WATER LEVEL 51(7, ONE CASlNWBOREHOLE VOLUME (GAbnr) 4% 

RECORD OF SAMPLING 

COMMENTS: 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING TYPWDIIWETER $ I' FV L LOCATION C C L D W ~ ~  - mH f?, 

BOREHOLE DIAMETER SAMPLED BY: D 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD ABJI &&d 5z/bfiMsIL/i. O ~ Y ~ Q  
II 

PUMP FLOW RATE 

INITIAL WATER LEVEL J 3 ONE CASINWBOREHOLE VOLUME (Galbns) 57.3 

RECORD OF SAMPLING 

SAMPLING METHOD dndrt& S*~WG& 
I 

V 

DATE OF SAMPLE / 3 +) TIME IJLtC DEPTH OF SAMPLE 

I - I L R a ~ c L ~ ~ ~ ) - f l c W s , ) r l ~ L : ,  i-ljqU&~lsu-~,&2s 
Mj, b- TEMP. 

l - ~ i p t ~ * i c . - C r ( v ~ , s q , ~ , ~ ,  1-[j.'h P ~ . ~ L * C *  
rurblr(a9 , AI~II/IIS 4-s d @, hm SPEC. 

1 - 1 L cj tw C A x q )  - ~ t k a h ,  Cob, 
&urn% COND. 

' P h v *  1-'tog.$- - rc\fiuVq pH 
9- 30 M JOA'~ - fhaald&ydc, C+q 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. 

DEPTH WELL i ? , ~ '  
I - 

BOREHOLE DIAMETER SAMPLED BY: z - u b e ~ r  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. PO INT ELEVATION DATUM 

PURGING PRIOR TO SAMPLING 3 0  7 1 3 ~ @ / ( a n o  
u 

i / PURGING METHOD U! [ahd ~ - 0 b ~  I n u  CWmfl 

PUMP FLOW RATE 

INITIAL WATER LEVEL KT, '-1 ONE CASlNWBOREHOLE VOLUME (Gallom) @ 
U)C= b6.z 

. . . . . . . .  .......... >.. . . . . . . . . . . . . . .  . . .  ::... ....... .:................. ......... ............ ............ ......_... ..:,,_..i ......... .................. . . . . . . . . . . . . . . . . . . . . .  ..... .... .?;:;mE;::: .;;::m~,i:;:: ... 2:::>>;.:.:.:: ......... :.I.. :z:fi.: ,..; :.. ....... ............ 
::y&z<:::i:;:!:;:;,;:;:c .............................. ................................... ::::::;::;:;:;:?:.:.: ;:;:;;; ........................ 

(Y 0 8 5 ~  ig.3 I&F W K  /ID D. 5- 
L I 7.76 130 0 -z 
16.9 (~$3 7.71 /go 3. Z- 1 
~.-d%7 7.01' I i 4% p .  2, 

- 
I I I 

I I I 

RECORD OF SAMPLING 

DATE OF SAMPLE 2 -/ d q ?  TIME .*74/3- OEPTH OF SAMPE 

1 -1 I &ws) - fldds, Nlc, k , i - 13&n jlsu - 60fl,625 
M ~ ,  cL.. TEMP. 

1 - I L ~ ( a i c  - C.(V~,  ug , U ,  m, 1- IaJlm pi.sh~ *ee(+%) 
Tu(1,1dh~ , A L b l w ~ d y  ~ w s & ,  -@, *ma  SPEC. 

1- 1L ( j t e  U l ~ ~ )  - N ~ ~ I I ~ L S ,  &D, 
%Urn% COW.  

"*. - Ltqg.ja55 - r c ~ f i ~ r v \  PH 



Dames & Moore 
FIELD RECORD O F  WATER SAMPLING 

WELL NO. 1.4 0.r) - 1 
I 

BOREHOLE DIAMETER SAMPLED BY: Lk!f 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION D A N M  

PURGING PRIOR TO SAMPUNG 34-77 +d&l 
1 / - 

PURGING METHOO 

PUMP FLOW RATE 

RECORD O F  SAMPLING 

SAMPLING METHOD 

COMMENTS: / flh/& b ~ g k  73 c - 2 ~  
u - / 



Dames & Moore 

.i 9 i L 
FIELD RECORD OF WATER SAMPLING 

WELL NO. && !4 JOB NUMBER I0805 - 45 't - 044 
4 

BOREHOLE DIAMETER SAMPLED BY: ZdeY 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG &.\! = qgk 

PUMP FLOW RATE 

INITIAL WATER LEVEL Wfi 1 5 k ONE CASINQBOREHOLE VOLUME (Gallons) 16 * 
~ L Z  a? qC 0 

TEMP. 

SPEC. 

COND. 

pH 
9- 30 r v l ~  VOA1* - ~ r w d d y d c ,  C2.q 

COMMENTS: 





-3 -0 -a ~33173 77% 30 ~~d3a 

++o - $1 Sb-508Q1 E38flnN 80r cf?- '#I 'ON TI3M 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING TYPVolAMETER i/. I" Q/c, LOCATION ~ D w k  - =# f?, 

BOREHOLE 

SCREENED 

REF. 

INTERVAL TO 

SAMPLED BY: 

SAND PACK 

POINT ELEVARON DATUM 

PURGING PRIOR TO SAMPLING 3 LV 5 Av /- A, 

PURGtNo METHOD r/CLAh Vdd G, L1n.e 7 3 7  i /P ,AWP 
J W  

J 
PUMP FLOW RATE 

RECORD O F  SAMPLING 

DATE OF SAMPLE 5- /G 71 TlhiE 1 3 3  0 OEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

COMMENTS: 





Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. [ 1 0 ~ ~ $ 4  
I 

BOREHOLE DIAMETER SAMPLED BY: z d e ~  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVAnON DATUM 

RECORD OF SAMPLING 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

DEPTH OF WELL CLIENT D. 0. E a  

BOREHOLE DIAMETER SAMPLED BY: Z d e Y  

SCREENED IJVTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVAnON DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Gallons) 

RECORD OF SAMPUNG 

SAMPLING METHOD 

DATEOFSAMPLE S I C - ~ )  TME /360 DEPTH OF SAMPLE 

1 -1 1 R a s k  0%) - vtchk, b, LC, i- 1 jdm 11- - bOZlr62S 
MJ,b TEMP. 

1-1~pl&~-&(vR,sa,,u,m, l - I j J h p l . ~ k ~ ~ ~ ~ - ( ~ ~ % )  
~ucinr~g , Alkrl~stS ~ W S  d g,hrrrs SPEC. 

&urn% 
1- 11 ( j t u  CAI-)- N I ~ A ~ C S ,  &D, COND. 

m*. 1 - v q .  Jass- Etbu~ pH 
+WIVU JOA', - ~ r w d d y d c ,  629 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. ~CLR ~7 ,! J08 NUMBER 10805-4s - 044 

CASING 

'WELL 

TYP WIAMETER 

CLIENT D. 0. E. 

LOCATION 

BOREHOLE OMMETER SAMPLED BY: Zub- 

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRlOR TO SAMPUNG 

PURGING M R H O O  

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASING/BOREHOLE VOLUME (Gallons} 

RECORD OF SAMPUNG 

/ 
DATE OF SAMPLE 5 -. 2/]  - 9 1 TlME /%-o OEPTH OF SAMPLE 

TEMP. 



WELL NO. 

Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL 

CASING NPE/DIAMETER LOCATION E D w k  - &HK 

BOREHOLE DIAMETER SAMPLED BY: Z u b ~  

SCREENED INTERVAL TO SAND PACK INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOO 

PUMP FLOW RATE 

lNmAL WATER LEVEL ONE CASINGlBOREHOLE VOLUME (Gallons) 

RECORD OF SAMPUNG 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

CASING TYP WlAMETER LOCATION C C C D ~ ~ ~  - mi?, 
BOREHOLE 0 WETER SAMPLED BY: Zub- 

SCREENED INTERVAL TO SAND PACX INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD 

PUMP FLOW RATE 

INITIAL WATER LEVEL ONE CASINGIBOREHOLE VOLUME (Gallom) 

RECORD OF SAMPUNG 

DATE OF SAMPLE 2 I-- 1 TIME I <% DEPTH OF SAMPLE 

TEMP. 

SPEC. 

COND. 

pH 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL - 
CASING NPVDlAMETER -- LOCATION KDwis  - E H R  

SCREENED INTERVAL TO SAND PACK. INTERVAL TO 

REF. POINT ELEVATION DATUM 

PURGING PRlOR TO SAMPUNG 

PURGING METHOD 
/ 

AJ /A 
PUMP FLOW RATE #A 

/. , 

INITIAL WATER LEVEL 7 l j  /A ONE CASING/BOREHOLE VOLUME (Gallons) 
/ 

RECORD OF SAMPLING 

DATE OF  SAMPLE^ !6 '7 / TIME &73a DEPTH OF SAMPLE 0 - /. S- ' 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. 7' ,D JOE NUMEE~ 10805-4s Lt - W-4 - 
DEPTH OF W E L L  CLIENT D. 0. g* - 
CASING T Y P V D I A M E E ~  LCCATION ~ D w i s  - Ett R 

BOREHOLE 

SCREENED INTERVAL -- TO 

SAMPLED BY: 

SAND PACK INTERVAL- 
- 

TO 

Rff. POINT 
- - ELEVATION . DATUM 

PURGING PRIOR TO SAMPLING 

PURGING METHOO - 
PUMP FLOW RATE 4- - 

-- 
$ \  

INITIAL WATER LEVEL ONE CASINGiBOREHOLE VOLUME (Gallons) 

RECORD OF SAMPLING 

DATE OF SAMPLE .5-/6 -? I T ~ A E  1 ,, 3C) DEPTH OF SAMPLE 

COMMENTS: 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELL NO. ?cd /4&k- JOB NUMBER 10805-+S Le-  04-4 
/ 

CASING TYPVDlAMETEFl LOCATION ~ ~ 1 3 D w k  - UZHR 

SOREHOLE DlAMETER .- 
SAMPLED BY: ZY~LT/E?(~.#$ 

J - 
SCREENED INTERVAL .- TO SAND PAC)< INTERVAL TO 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD I 4  

PUMP FLOW RATE 

INrrlAL WATER LEVEL p~ ONE CASING/BOREHOLE VOLUME (G~&N)  

RECORD O F  SAMPLlNG 

DATE OF SAMPLE 5- I(* Lf ! TIME 11 30 O E ~ H  OF SAMPLE 

I - I L R ~ A ~ L ~ ~ ~ o ~ ) - Y I M s , N ~ ~ , ~ ,  i - ~ y t U m j ~ a s s - ~ ~ , ~ t ~  

9 I b  

TEMP. 

q - 1 ~ ~ ~ ~ ~ - & ( v t ) , s q , e r , m ,  l - I j J ~ p l a ~ k ~ ~ c ~ ( ~ ~ % )  
&b~r(h j  , ALIcrltrltS ~ W S  d &WS (3, CiiP*)clrq SPEC. 

1 - 1~ ~ I M  U i l q )  - N , k & h ,  Cob, 
&umq0 COND. 

'Phojph*ICe. 1 - ~ O Q .  ~ Q S S  - T a W r v \  PH 



FIELD RECORDS OF WATER SAMPLING 
FALL QUARTER, NOVEMBER 199 1 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



Dames & Moore 
FIELD RECORD OF WATEFl SAMPLING 

I.! -!& SCREENED INTERVAL : '  SAND PACK INTERVAL '. '4 TO ,!,:<$ 

PURGING PRIOR TO SAMPUNG 
Q ,'\ 

PURGING METHOD 

PUMP FLOW RATE " 1 4 

INITIAL WATER LEVEL ONE CASINWBOREHOLE VOLUME (Gdlonr) .I ' 1 

RECORD OF SAMPLING 

I I .- I , ,  h I m / h 
Lp,' J 1 & - l,fl\. c "/+L p-- tS 

I I '  I I I I .  

SAMPLING METHOD 

.I 

\ I 

\ 

TEMP. 

SPEC. '. 
COND. 

PH ', 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

DEPTH OF WELL : : , A  

BOREHOLE DIAMETER ?,'I 4 

"'4 To SCREENED INTERVAL , :,i,j 

JOB NUMBER lo805 - 45 Y - o+q 

c u m  D. 0. 

LOCATION - m R  

SAMPLED BY: w- sy~ !  -V  fl,&%-, 
SAND PACK INTERVAL l.'/?J- TO !'/A 

REF. POINT "//b, ELEVATION 1.1 /4- DATUM dJ/k 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD I</$ 

PUMP FLOW RATE 'I/! ;l 

INITIAL WATER LEVEL . ONE CAStNWBOREHOLE VOLUME (Gallons) t//h- 

RECORD O F  SAMPLlNG 

.. . 
TEMP. :C 





Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

DEPTH OF WELL 5% 4 cu~m D. 0. E. 

SCREENED INTERVAL 7"5 TO 54.5 SAND PACK r m R V x  4t TO 5c45 

REF. POINT T m  ELEVATION DATUM ik3L 

PURGING PRlOR TO SAMPUNG 

PUMP FLOW RATE A#- 
INITIAL WATER LEVEL si. iE ONE CASINWREHOLE VOLUME (Galbns) 

3*" 3. r 

RECORD OF SAMPLING 

SAMPLING MEMOD kph~  bdl* 

DATE OF SAMPLE h i h i  TME 4 '. 50 DEPTH OF SAMPLE 



Dames & Moore 
FiELD RECORD OF WATER SAMPLING 

\ 
W E U  NO. I- L - I '  JOE NUMBER 10805 - 4-5 Lf - 044 

DEPTH OF WELL . ; . " CUEW D. 0. g. 

CASING TYPVDlAMETEFl ' PL c LOCATION ILLDuls - EHf?. 
, 

BOREHOLE DIAMETER I 7- SAMPLED BY: D Q ~  e ZUL~~T/'L /lXbMel 
. TO 1-5 SCREENED I M E R V A L  . - SANDPACKINTERVAL "%- TO Cd.5 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE < 
INITIAL WATER LEVEL <? . , ~_i ONE CASINGBOREHOLE VOLUME (Galbns) ‘: F 

W: 24.* 

RECORD OF SAMPLING 

TEMP. 

SPEC. 

COND. ' ) 6 q  

PH + * x 5  



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

. /' 

DEPTH OF WELL 

JOB NUMBER 

SAMPLED BY: D ~ V C  ZuLbe)~ :' /:,,,,%+ 

1 ' 1  

' ~ c l L v l l ~ ,  
SCREENED INTERVAL TO SANDPACKINTERVAL TD 2 

" 7 

REF. POINT 'l ELEVATION DANM 3- 

PURGING PRIOR TO SAMPLING 

PURGING METHOD x 
PUMP FLOW RATE . y 
INKIAL WATER LEVEL 1- ONE CASINWBOREHOLE VOLUME (Ga lb~ )  

RECORD OF SAMPLING 

DATE OF SAMPLE < f - ' r) . SO 
I 

DEPTH OF SAMPLE t 

TEMP. J 

.', 
1 - 1L +ss ) - ~ ~ k a t e s ,  bb, COND. 

n*- PH /\, 



Dames & Moore 
FfELD RECORD OF WATER SAMPLING 

I -  

WELL NO. L :  . , / :  JOE NUMBER 10805-LfSY.- 044  

'/7 
SAMPLED BY: Dave Zubc./ . -- fi+&h, 

/ 

SCREENED INTERVAL ' TO 
, r 

SANOPACK INTERVAL TO ?c 

REF. PO~NT -rtcr ELEVATION <- DATUM t?; 

PURGING PRIOR TO SAMPUNG ;hi&<,.'- &* 

, .- 

PUMP FLOW RATE < \  

INITIAL WATER LEVEL 5 Z ? 5 ONE CASING/BOREHOLE VOLUME (Gallons) 1 1 3 

RECORD OF SAMPLING 

DATE OF SAMPLE , '-.: ! *! [ TIME : C : \ F ,  DEmHOF SAMPLE ' X 

1-1 1 %&c L4tw3) - PkMs, hJ9 (L, I- 1pUm jlsss - 608,bZS 
M 4 . b  TEMP. CZ. b 





Dames 81 Moore 
FIELD RECORD OF WATER SAMPLlNG 

SCREENED INTERVAL 6d TO 6T SANO PACK INTERVAL 4 z  TO 

REF. POINT Te c ELEVATlON '.. DATUM 1,kic 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 

INITIAL WATER LEVEL 54. fj3 ONE CASINGlBOREHOLE VOLUME (Galbns) Q I  I 
3 ~ : z 4 ,  z 

RECORD O F  SAMPLING 



WELL NO. 

Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

JOB NUMBER 

BOREHOLE DIAMETER 11'' SAMPLED BY: ~ a v  - Z ~ W  a&, 
I 

SCREENED INTERVAL Qk.( TO 6(/*5 SAND PACK IMERVAL 'j? TO LC< S 

REF. POINT TUC. ELEVATION , / i  DATUM 'ML- 
\ 

PURGING PRIOR TO SAMPLING 

PUMP FLOW R A E  

INITIAL WATER LEVEL rqL 23 ONE CASINWREHOLE VOLUME (Galbnsl 
3ic '26 

RECORD OF SAMPLING 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL %s- CUM D. 0. E. 

BOREHOLE DIAMETER \\'- SAMPLED BY: D ~ v  c z u b ~ / & ~  A* , 
SCREENED INTERVAL 7 5  TO ~5 SAND PACK INTERVAL C't TO 64- 

REF. POINT 70 c ELEVATION < DATUM bwL 

PURGING PRIOR TO SAMPUNG 

PUMP FLOW RATE 

INITIAL WATER LEVEL 'j 7 .% -+ ONE CASINGIBOREHOLE VOLUME (Gallons) Le .$ 
k = 6r.C 

RECORD OF SAMPUNG 

DATE OF SAMPLE I f  /20{4 DEPTH OF SAMPLE 



Dames 81 Moore 
FiELD RECORD OF WATER SAMPLING 

WELL NO. /A ?,A - 1.F JOB NUMBER 

SCREENED INTERVAL / TO / 1 SAND PACK INTERVAL TO , / I  7 

PURGING PRIOR TO SAMPUNG 

PUMP FLOW RATE - dn:,,, 

INITIAL WATER LEVEL 2 3  2-q 
1 

ONE CASINGROREHOLE VOLUME (GaUorrsl q~ -9 

RECORD OF SAMPLING 

DATE OF SAMPLE it, /(g la 1 T~ME LL' .c~ I  O E m  OF SAMPLE ,:& 





Dames & Moore 
FIELD RECORD OF WATEfl SAMPLING 

W E U  NO. JOB NUMBER 

REF. POINT T&c ELNATION \ 
' I  

DATUM iw- 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE 5 .I p- / .  
I N ~ A L  WATER LEVEL 5 3 .si ONE CASING~OREHOLE VOLUME (GaJbns) rq44 

RECORD OF SAMPLlNG 



I 

A- d 94'Srn~9 VI~ 
I / 7-v 

OOHUW DNIDtlnd 

- DNlldNVS 01 XOltfd 9NIDtfnd 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

WELLNO. Cj~ t \ - i q  

D E p n t  OF WELL 7 3 . ?- 

CASING NPYDIAMETER 4 + Po, L 

BOREHOLE DIAMETER i z *' 

SCREENED INTERVAL ?\ \5 TO <& 4 SAND PACK IMERVAL 77. TO 53 , s  

PURGING PRIOR TO SAMPUNG 

PURGING METHOD d& ,y*b 

PUMP FLOW 

INmAL WATER LEVEL $ J e 6 ONE CASINGlBOREHOLE VOLUME (Gallons) 1 2,4 
'X  38 .Y 

RECORD OF SAMPUNG 

DATE OF SAMPLE 11 /141 at DEPTHOFSAMPLE i( 



Dames & Moore 
FIELD RECORD OF WATER SAMPLlNG 

WELL NO. ' 3~0 - -22  JOB NUMBER 10805 - 45 Lt - o+q 

,/ 

BOREHOLE DIAMETER 17. SAMPLED BY: DCV- Z ~ L ~ W / ~ ~ ,  '0 
L 

SCREENED INTERVAL 57 TO 7~ SAND PACK INTERVAL 

PURGING PRIOR TO SAMPLING 

PUMP FLOW RATE - 7 .'j .;;o;h 

INITIAL WATER LEVEL 5 2 .  i ONE CASINGIBOREHOLE VOLUME (Galbns) 3 .-'# 
Yr 41. L 

RECORD O F  SAMPLING 





Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH OF WELL - .  C U w  D. 0. E. 

BOREHOLE DIAMETER - 

- - .  
SCREENED INTERVAL ' -L TO - L SAND PACK INTERVAL " TO 7 3  

PURGING PRIOR TO SAMPLING 

PURGING METHOD I , I  
. < : . ,  - . . $ , , : I & .  ;. . .  . . :  

, 
PUMP FLOW RATE - .  . 

! 1 . . .. 

INITIAL WATER LEVEL 53 ,  / ONE CASINGIBOREHOLE VOLUME (Gallons) , L; p 
:x=qJ, 7 - 

RECORD OF  SAMPLlNG 



Dames & Moore 
FIELD RECORD OF WATER SAMPLING 

DEPTH 
- 

WELL 

SCREENED INTERVAL -' - - 
SAND PACK INTERVAL ' 

- 
TO . -  ' To - 2 

-- 
REF. POINT , '-(. ELEVATION XI DATUM :,I s. c 

PUMP FLOW RATE . . --? 

INITIAL WATER LEVEL - . I , -( ' ' ONE CASINGBOREHOLE VOLUME (Galbns) - I .  5 

RECORD OF SAMPLING 

DATE OF SAMPLE I j l ~ i i ,  1 TIME !;.:Q DEFTH O F  SAMPLE 

TEMP. 

SPEC. 
COND. 

PH 







Dames & Moore 

,- 
FIELD RECORD OF WATER SAMPLING 

W E U N O .  ' JOB NUMBER 10905-LtS Y -  044 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD A?/A 
PUMP FLOW RATE &/$l 

RECORD O F  SAMPUNG 

* \ :A,+-- c.,;, ,,/?LC- SAMPLING METHOD . I  _ ,:$L, 
I J i 

DATE OF SAMPLE " I ~ - .  I;\\ fiME .- z '? DEPTHOFSAMPLE 3'' 



Dames & Moore 
FiELD RECORD OF WATER SAMPLlNG 

/ 

W E U  NO. -' ' ? i- Joe NUMBER I0805 - 45 Lt - 04-4 

-- 
SAMPLED BY: h" c .- i _, &IaG( 

SAND PACK INTERVAL ' A TO P'h! 

PURGING PRIOR TO SAMPUNG 

PURGING METHOD R.' 
PUMP FLOW RATE ','/7! 

I N ~ A L  WATER LEVEL 4VA ONE CASINOBOREHOLE VOLUME ( ~ a b n s ~  A!__ 

RECORD OF SAMPLING 







CHAIN-OF-CUSTODIES 
GROUNDWATER AND SURFACE WATER SAMPLES 

FALL QUARTER, NOVEMBER 1990 

PHASE I1 SITE CHARACTERIZATION 
LEI-IR ENVIRONMENTAL RESTORATION 



EE
E 





Clients Name; 
Dalles&Malre 
9300 Center Rrive, S t e  100 
Sacranrento, California 95826 
(916) 364-8698 
Attent ion:  Mr. Joe Nilard 

Samrple No. S W Date Time 

Signatures 
Dames&Mmre *t, lo/ no 
D.0.E REP v 

# of Cont- 
ainers 

lo 
Z 

Laboratory Mmrber 

Analyses Requested for 
All Sanples ListEd. 

Recld by; / Bate ' -  ' ~h 





J-J=- OF OUSIW)Y 

P m j e  t a m 3  W~ p m j e  t 10805 - 454 - 044 
paarr site Characterizatim 

(3md 2/2- rr(9 (90 clients Wame; Signatures 
~ C M u o r 8  IXms & Wre Date 
9300 !b& Oenter Drive, Ste 100 
~?w=menb, California 95826 0 . 0 . ~  REP mte I/-4+ 
(916) 364-8698 V - 

Attention: Mr. Joe Niland Sampler d d  M o & H  4 DAJID £4l ;@- 

Analyses I b p x 3 h 3  for 
&l.J Sanples Listed. 





. - -  

Sanaanento, California 95826 
(916) 364-8698 
At ten t ion :  Mr. Joe Niland 

D.0.E REP bte f /  -7-70 

Sampler Dave 7~ - bet 

Analyses Requested for 
All Sanples Listed. 



EE
E 



Clients Name; Signatures 
D e u m ? 8 6 ~  Dares fi Moore 
9300 'lkd~ Oenter Drive, S t e  100 

rate \\/g/40 
S m m m t o ,  Cdlifornia 95826 D.0.E REP mx! 
(916) 364-8698 
A t t e n t i a n :  Mr. Joe Niland Sanpler DO- Zb U 

# of Qnt- 
Sanple No. S W b t e T i m e  a h e m  Laboratory Nmber 

Relinquished by; 

9 6 5 0 5  ~atet \ l~f  ~ i m e  
rate L/di T h  

r330 
7.' 3d 

aate Time 



STIdWS XZLLVM 33VrIXnS CINV XZLVMaNnOXf) 
SaICIO.LSfl3-do-NItrH3 





-.-
 pi: 



. . .  A . . .-..- . - -  . . .  

Upon r e c e i p t  o f  t h i s  form: 
1 .  Inspect all samples.  
2 .  Note any damaged conta iners  
3 .  Sign and date t h i s  form. 
4 .  Send a FAX o f  t h i s  form t o :  

RICK MOREN / DAMES b HOORE 
FAX f (916) 362-7987 

5 .  Do until 
author iza t ion  i s  received 
from Dame8 L Moore by telephone. 

Clients Narne; 
Dams & ).bore 
9300 Tech Oenter Drive, S t e  100 
Sacramento, California 95826 

Signatures 
~aws & Heore [~te ~ / 7  /? 1 

D.0 E REP bte 
(916) 364-8698 
Attention: Kr. Rick Hor en 

Analyses Requested for 
A 3  Smples Listed. 7 Sanp>le No. Date 

j 
! 41 / .  k l i ~ i s h e d  by; " :?,.-.,/ . bte .:/-!2 , I ! , ~ i m  Rec~d by; (1./f~-d!.- ,-,-.. l s te / j / /  Tine  - ?  , 

1 

~ e l h p i s h e d  by; bte T h  Rec'd by; L Bte Time 
Relimpidled by; Date T h  R K ' ~  by; lbte 

(- 



. . . A . . , . . . . . . . 

Upon receipt  of t h i s  form: 
1 .  Xnspect all samples. 
2 .  Note any damaged c o n t a i n e r s .  
3 .  Sign and date t h i s  form. 
4 .  Send a FAX of t h i s  form t o :  

MCK WREN / DAMES C MOORE 

C H A I N O F ~ ~ D Y  
FAX # (916) 362-7987 

5 .  until 

project t 10805 - 454 - 044 authorization i s  received 
~ ~ ~ I . a u & w L  from Dames 6 Moore by telephone 

pae site ckmckrizaticn 

Clients Name; Signatures 
Dames6Moore Dames & ).loore bte 
9300 lkdi Center Rrive, Ste 100 / 
~acrammto, California 95826 D.0 E REP  ate 
(916) 364-8698 
Attention: Mt. Flick Moren Sampler f l m w  / 

Laboratory twber( 

Analyses Requested for 
Sanples Listed. 
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! ! ! IMPORTANT ! ! ! 

Upon receipt of this form: 
1. Inspect all samples. 
2. Note any damaged containers. 
3. Sign and date this form. 
4. Send a FAX of this form to: 

RICK MOREN / DAMES G MOORE 

IJ& a m  OF a m m y  
FAX # (916) 362-7987 

5. Do.not until 
lmjd # 10405 - 454 - 044 authorization is received 

L?mject Nanre IJCD/ IBfR from Dames 6 Moore by telephone. 
pae site m a m c k r i z a t i q  

Clients Name; 
Dames&Moore 
9300 lB& Oenter Drive, S t e  100 
Sacmmmto, California 95826 
(916) 364-8698 
Attention: Mr. Rick Moren Sampler 

-- 
# of Cont- 
ainers 

/ 3  
I 

Laboratory Number I 
AIM 1 yses Requested for 

Samples Listed. 

. 
Relinquished by; Rec'd by; ?((]I 70 76f 1 ~ t e 2 / ~ ~ j m e  

Relhquished by; Rate Time w ' d  by;&$ 7:zir.q;. [late i 1 o - . i 1 ~ j m e  ,; 30 

~elinquished by; Date T h e  Rec'd by; 
I - mte Time 
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CHAIN-OF-CUSTODIES 
GROUNDWATER AND SURFACE WATER SAMPLES 

SPRING QUARTER, MAY 1991 

PHASE 11 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 



1J LV t) 1 ! ! ! AhPUKiAN'l ! ! ! J 

Upon r e c e i p t  of t h i s  form: 
1.  Inspect a11 samples. 
2 .  Note any damaged containers .  
3 .  Sign and date  t h i s  form. 
4 .  Send 8 FAX of  t h i s  form t o :  

RICK MORES / DAMES 6 MOORE 
FAX # (916)  362-7987 

5 .  u n t i l  
authorization i s  received 
from Damem 6 Moore bv telephone.  

Clients Name; Signatures 
~ a m e s & t b o r e  ~ames & Moore mte sf21 
9300 'Ik& Center Drive, S t e  100 
Sacramento, California 95826 D.O.E REP  ate 
(916) 364-8698 
Attention: M r .  Rick Moren Sampler -t;). %V 

Analyses Requested for 
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CHAIN-OF-CUSTODIES 
GROUNDWATER AND SURFACE WATER SAMPLES 

SUMMER QUARTER, AUGUST 1991 

PHASE I1 SITE CHARACTERIZATION 
LEHR ENVIRONMENTAL RESTORATION 
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I ! ! !  IMPORTANT ! I !  

Upon receipt of this form: 
1. Inspect all samples. 
2. Note any damaged containers. 
3. Sign and date this form. 
4 .  Send 8 FAX of this form to: 

RICK MOREN / DAMES L MOORE 
FAX # (916) 38'f-oVZ 

LIST- (X?LIN OF U J S D D Y  5. Do_nat_beain w o r k  until 
authorization is received 

~ e c t ~ ! l a L m ! L  me # from Dames C Moors by talephc 
Ex-site (lxmKkrizat.iul 

(916) 333-3Sm 
Attention: Mr. Joe Niland 

Sample No. S W hte Time 

Sampler 

# of Cont- 
ainers 

L 

1 

Rdinqujshed by; 
Relinquished by; 
Relinquished by; lh te Time 

Analyses Requested for 
&lJ Samples Listed. 



EE
E 



Upon receipt of this form: 
1. Inspect all samples. 
2. Note any damaged containers, 
3. Sign and date this form. 
4. Send a FAX of this form to: 

RICK MOREN / DAMES C MOORE 
FAX # (916) 38'f- 0902 

m- W OF CUSII3DY 5. Do until 
authorization i n  recsirad 
from Damem C Moore by talephon 

~acrmaento, Califonha 95826 Date 
(916) 3533 - BBm 
Attention: Mr. Joe Niland Sampler P%,hP f )  

# of Cont- 
Sanple No. S W h t e T i m e  ainers Laboratory Number 

.Y' IL 10 
z v 1 

Analyses Requested for 
Samples LLsted. 

*% e4 
/ .- 

M I ~  by; LW,? I L I I FO ~ a b < / i ~ ~ i m e  1% 
Rec'd by; Z.&k.tu&. C?/? mte G / / &  ' i  - 2' 
Rec'd by; 3 Date ' T h e  















L 1 
Upon receipt of this form: 
1. Inspect all samples. 
2. Note any damaged containers. 
3. Sign and date this form. 
4. Send a FAX of this form to: 

RICK M O W N  / DAMES L MOORE 
FAX # (916) 3%3 - 0w.L 

QRUN OF CUSIODY 5 .  - e w k  until 
authorization is received 
from Dame8 6 Moore by t e l e p h o n e  

~ a k t o ,  Califon;ia 95826 Date 

(916) 333 -%sot, 
Attention: Mr. Joe Niland Sampler 
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. . . . . a -  u....... 4 . . . 
Upon r e c e i p t  o f  t h i s  form: ''i '- 

1 .  Inspect  a l l  samples.  )4 

2 .  Note any damaged c o n t a i n i ~ ) : \ ~  
3 .  S ign and d a t e  t h i s  form. 
4 .  Send a FAX o f  t h i s  form t o :  

RICK MOREN / DAMES 5 MOORE 
FAX # (916) 3g3 - 020.L 

m- Q(AIN OF CUSIDDY 5 .  -wnrk u n t i l  
au thor iza t ion  i s  received 

P r q j e  Name UQ)- m j d  # from Dames S Moore by telephone 
Pae Site  Characterizatim 

Sacramento, California 95826 Date 
(916) 323 - 8 % ~  
Attention: Mr. Joe Niland Sampler T 

I 

# of Cont- 
Sample No. 1 1 1  S W Date I Time I a- Laboratory Number 

Analyses Requested for 
Samples Listed. 



SXIdWS IIOS ACIOLSI~~-~IO-NIVH~ 



Clients Name; Signatures: 
a a m e S & W r e  Dames&~m 
9300 Tech Center Drive, Ste 100 UCD 
Sacramento, California 95826 D3E Rep. 0 

qa (916) 364-8698 
Attention: Mr. Joe Niland sampler 
a. Ms. Alice Tackett, UCD/IEHR F A C I m  

AMlyses Reqluested for 
All Samples Listed. 

Additional Fepests 

.per- ay; / - / 
Relinquished by; aate Time 









Clients Name; 
D a I n e s & ~  
9300 Tk& Center Drive, Ste  100 
Sacramento, C a l i f d a  95826 
(916) 364-8698 
Attention: M r .  Joe Niland 
oc. M s .  Alice ~~, UCD/m 

Signatures: 
Dames&Mmre 
UCD 
DOE Rep. 

Sampler 
FACILITY 

Sanple No. I Analyses Requested for 
&!J, sanples Listed. 

Additioml Requests 

I I I I  I 

mlrsrishea by; &%%fl 

A I I I 
~ l n ~ 3 ~ ~  -8d by; 6/6~7?'79926/ 

m m  by; Date T i m  W ' d  by; mte Time 
mte T b  Rec'd by; mte Time 

Pate T i m  W ' d  by; mte Time 
Rec'd by; mte Time 
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LIST- CHAIN OF CUSTODY 

Project Name yCD/ LEHR FACILITY Proj ec t # 
J'HASE I1 Site Characterization 

Clients Name; Signatures: 
Dames & Moore Dames 6 Moore Date 
9300 Tech Center Drive, Ste 100 UCD 
Sacramento, California 95826 DOE Rep. 
(916)364-8698 
Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 
I 1 1  I I I I 1 Analyses Requested for 
I 1 1 1  I I #  of Cont-1 I Samples Listed. 

NITRATES AS NITROGEN 
17 CAM METALS 
HEXAVALENT CHROMIUM 
FORMALDEHYDE 
ORGANOCHLORINE PESTICIDES (80801 
VOLATILE ORGANIC COMPOUNDS (82401 
SEMI-VOLATILE ORGANIC COMPOUNDS (82701 
GROSS - ALPHA 
GROSS - BETA 
TRITIUM 
STRONTIUM 90 
GAMMA - EMITTERS includinct; 

RADIUM - 226 
THORIUM - 232 

CESIUM - 137 
POTASSIUM - 40 

1 f i l u  \ 

Relinquished by; Date  time*^) Rec1dby;d/6Y7F:Ifl Date& Time'/$fl 
Relinquished by; / Date T irne  ate-#d.~ime /:or.) 

Relinquished by; Date Time ~ i m ;  



L l  ST- CHAIN OF CUSTODY 

Project Uaae UCD/ LWR FACILITY Project # 
PHASE I T  Site Charactertzation 

> 

Clients Name; Signatures: 
Dames d tloore Dames & tloore Date 

fi/../"~ 
UCD 9300 Tech Center Drive, S t e  100 D a b  3/51; . )  

Sacramento, California 95826 DOE Rep. i 7Lu11m f irG;L Date 3/~/90 
(916)364 -8698 / 
Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 

1 1 1  I I I 
1 1 1  1 I #  of C o n t -  1 

Analyses Requested for 
Samples Listed. 

YITRATES AS NITROGEN 
17 CAN H E T A U  
HEXAVALENT CHROMI W 
FORMALDEHYDE 

SWl-VOUTILE ORCPNIC COMPOUNDS ( 8 2 7 0 1  
GROSS - ALPHA 
CROSS - BETA 
TRITIUH 
STRONTIUM 90 
G W  - EMITTERS jncludinn: 

RADIUM - 226 
PHORIUH - 232 

CESIUH - 13: 

ro JCn C [4ii@EZE %- 
. / 



LIST- CHAIN OF CUSTODY 

Project Name UCD/ LEHR FACILITY Project # 
PHASE I1 Site Characterization 

Clients Name; Signatures: 
Dames & Moore Dames & Moore 
9300 Tech Center Drive, Ste 100 UCD 
Sacramento, California 95826 DOE Rep. 9 c1 
(916)364-8698 0 

Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 

Analyses Requested for 
Samples Listed. 

MITRATES AS NITROGEN 
1 7  CAM HETALS 
HEXAVALENT CHROMIUM 
FORMALDEDE 
QRGANOCHLORINE PESTICIDES (80801 
VOLATILE ORGANIC COMPOUNDS (82401 
SEMI -VOLATILE ORGANIC COMPOUNDS (82 701 
GROSS - ALPHA 
GROSS - BETA 

GAMMA - EMITTERS includin~; 
RADIUM - 226 

THORIUM - 232 
CESIUM - 137 
POTASSIUM - 40 

Relinquished by; 
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v " \  LIST- CHAIN OF CUSTODY 

Project Name UCD/ LEHR FACILITY Project # 
PHASE I1 Site Characterization 

Clients Name; Signatures: 
Dames & Moore Dames & Moore 
9300 Tech Center Drive, Ste 100 UC D 
Sacramento, California 95826 DOE Rep. 
(916)364-8698 
Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 

I Sam~le No. ISIWIDatelTime lainers ILaboratorv Numberl 

Analyses Requested for 
Samples Listed. 

NITRATES AS NITROGEN ' 
AJ CAM METALS 4 
HEXAVALENT CHROMIUM b 

FORMALDEHYDE 4 
ORGANOCHLORINE PESTICIDES (80801 " 
VOLATILE ORGANIC COMPOUNDS (82401 
SEMI-VOLATILE ORGANIC COMPOUNDS (8270) 
GROSS - ALPHA 4 
GROSS - BETA V 
TRITIUM 3 

STRONTIUM 90 
GAMMA - EMITTERS including: 

RADIUM - 226 1 

I THORIUM - 232 " 
CESIUM - 137 L 

POTASSIUM - 40 r ,  

I A' 

Date %7,&i.e a-J' Rec'd by; d / g y l p f / j 2  Datefdl Time Relinquished by; 
Relinquished by; ," Ly Date Time , Rec 'd by;/!&  ate-% Time */ I- 
~elinduished by; Date Time Rec'd by; w Time 



3 LIST- fllAIN OF CUSTODY 

Project Name & D l  LEHR F- Project # 
PHASE I1 Site Characterization 

Clients Name; 
Dames & Moore 
9300 Tech Center Drive, Ste 100 
Sacramento, California 95826 
(916) 364-8698 

Signatures: 
Dames & Moore 
UCD 
DOE Rep. 

Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 
I I I I I 1 I I Analyses Requested for 
I 1 1 1  1 I# of Cont-1 I All Samples Listed. I Sample No. lSlWlDatelTime lainers ILaboratory Number1 

FITRATES AS NITROGEN 
f 7 CAM METALS LI 

UEXAVALENT CHROMIUM 
F O W Y D E  , 
QRGANOCHLORINE PESTICIDES (80801 
Y OLATILE ORGANIC COMPOUNDS ( 8240 1 ' 
@MI-VOLATILE ORGANIC COMPOUNDS (82701 ' 
GROSS - ALPHA 1 8  

GROSS - BETA , 

TRITIUM -1 

STRONTIUM 90 s ' 

GAMMA - E M W E R S  includin~: 
RADIUM - 226 ' 

THORIUM - 232 
J 

CESIUM - 137 
I I I I 1 POTASSIUM - 40 

~eliniuished b y ;  Date Time Rec'd by; 



L I S T  CIMIN OF CUSTODY 

Project Name UCD/ LEHR FACILITY Project # 
PHASE I1 Site Characterization 

Clients Name; Signatures: 
Dames & Moore Dames & Moore Date , . 
9300 Tech Center Drive, Ste 100 UCD - A h  7- A 4 1 4 ~ Z l  Date q!b/  '/ 0 

Sacramento, California 95826 DOE Rep. 7 { a d s  I   ate I,%/% 
(916)364-8698 / /J 

Attention: Mr. Joe Niland Sampler fl &--- 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 
t 1 1  1 I 1 I I Analyses Requested for 
I 1 1 1  I I# of Cont- 1 I Samples Listed. 

NITRATES AS NITROGEN 
17 CAM METALS 
YEXAVALENT CHROMIUM 
FORMALDEHYDE 
ORGANOCHLORINE PESTICIDES ( 8 0 8 0 1  
VOLATILE ORGANIC COMPOUNDS ( 8 2 4 0 1  
SEMI-VOLATILE ORGANIC COMPOUNDS ( 8 2 7 0 1  
GROSS - ALPHA 
GROSS - BETA 
TRITIUM 
STRONTIUM 90 
GAMMA - EMITTERS includinn; 

RADIUM - 226 
THORIUM - 232 

CESIUM - 137 
POTASSIUM - 40 

I I I I I I 1 I 
p' 

f i l  t 
/A/fl/ '// / 5"" Relinquished by; I Date%h Time Rec'd by; 6 9 9 6 j 7 6 7 0  I-  ate /6,.fE~ime 

Relinquished by; 
/ Rec'd  by;(&&'^ a,. Date Time ~ate~9k,,~ime - &'!do 

Relinquished by; Date Time Rec'd by; X Date Time 0 



Project Name yCD/ LEHR FACILITY Project # 
E 11 Site Characterization I 

Clients Name; Signatures: 
Dames & Moore Dames & Moore 
9300 Tech Center Drive, Ste 100 UCD 
Sacramento, California 95826 DOE Rep. 
(916)364-8698 
Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 

Analyses Requested for 
&JJ Samples Listed. 

HITRATES AS NITROGEN - 
HEXAVALENT CHROMIUM 
FORMALDEHYDE 
9RGANOCHLORINE PESTICIDES (80801 
VOLATILE ORGANIC COMPOUNDS (82401 
SEMI-VOLATILE ORGANIC COMPOUNDS (82701 
GROSS - ALPHA 
GROSS - BETA 

- EHITTERS including; 
RADIUM - 226 

THORIUM - 232 
CESIUM - 137 
POTASSIUM - 40 

Relinquished by; 
Relinquished by; 
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d7 
LISTL/ CHAIN O F ' a J r n D Y  

/ 

clients N-; /3?K signatures I 
I 

/ ,  , /  
/ 

Dames&Moore 
. /I 

Dames t Moore ,T-&-, 2 ,V( 
/ / 6 2 7  % 

9300 'Ikh Center Drive, Ste 100 UCD '* A I -  Cate / V 

Sacramento, Cdlifornia 95826 ' Battelle 
1, 

mb9/27 /?+, 
(916) 364-8698 / / 
Attention: Mr. Joe Nilard Sampler z / 3 7  , f $ ~ 6  

# of Cont- 
Sample No. S W T h e  ainers Laboratory Mrmber 

Analyses Flequested for 
&Q Samples Listed. 

Additional Requests 



Project Name 

LIST- Z CHAIN OF CUSTODY 

UCD/ LEHR FACILITY project rr /@@ie- Y S Y -  of''' 
PHASE I1 Site Characterization 

Clients Name; Signatures: 
Dames & Moore Dames & Moore Da ce /(/s/Q'? 
9300 Tech Center Drive, Ste 100 UCD - A , Date 
Sacramento, California 95826 DOE Rep. Date /o/ 
(916)364-8698 / 
Attention: Mr. Joe Niland Sampler 
cc. Ms. Alice Tackett, UCD/LEHR FACILITY 
I  I l l  I  I  I  I  

I I l l  I I# of ~ont-1 I 
I Sample No. ISIWIDateJTirne lainers JLaboratory Number1 

Analyses Requested for 
Samples Listed. 

' NITRATES AS NITROGEN ' 
' JJ CAM METALS v, 
'PEXAVALENT CHROMIUM V' 

~ E_OZMALDEHYDE w 

' QRGANOCHLORINE PESTICIDES (8080) 
VOLATILE ORGANIC COMPOUNDS (82401 1 

SEMI-VOLATILE ORGANIC COMPOUNDS (8270) : -  

GROSS - ALPHA V 
a GROSS - BETA b 

TRITIUM J 
' STRONTIUM 90 L., 

GAMMA -/EMITTERS includin~ ; 
RADIUM - 226 

THORIUM - 232 
CESIUM - 1 L  
POTASSIUM - 40 

I I I I I I I I 

Relinquished by; Date /&a Time/%' Reetd by; ,, ~ate'V/~ Time 
Relinquished by; Date Time Rec'd by; k &G ~atea/i? Time 7 :  .3,./! 
Relinquished by; Date Time Rec'd by; ?r' [)ate Time 



P
'
c

r
 

(ID
 

(ID
 

(ID
 

rr
z

 
a
 a
 a
 

t-' ID
 
1
 





2 LIST- CHAIN OF CUSTODY 

Project Name JICD/ LEHR FACILITY Project # 
E 11 Site Characterization 

Clients Name; Signatures: 
Dames & Hoore Dames & Moore 
9300 Tech Center Drive, Ste 100 rttepr' 

/ 
Sacramento, California 95826 DOE Rep. 

0 / 4 .  
ate -L;4d 

(916)364-8698 
Attention: Hr. Joe Niland Sampler 
cc. Hs. Alice Tackett, UCD/LEHR FACILITY 

'&A - (Hwd 
I I I I  I I I I Analyses Requested for 

BLL Samples Listed. 

- NITRATES AS NITROGENV 
1 7  CAM METALS 
HEXAVALENT CHROMIUMJ , 
F O R W & E W E  

' 

QRGANOCHLORINE STJCIDES (80801' 
YOIATILE ORGANIC COHPOUNDS (8240v 
SEMI-VOUnLE ORGANIC COMPOUNDS (82701d 
GROSS - ALPHAg 
moss - A ./ 

DITIUM I 

D O N T I U H  9 0 d  
F A M H A ~ -  W R S  including; 

RADIUM - 226 'J 

THORIUM - 2 3 2 J  
CESIUM - 1 3 7 d  
POTASSIUM - 40 J 

&$ 4 f l . A 0 j  
; dP?63?bdY3 Date Time 

Date/&& Time 9. 00 A 4  
Relinquished by; Date Time Rec'd by; Date Time 



LIST- CHAIN OF CUSTODY 

Project Name yCD/ LEHR FA- Project # 
I1 Site Characterization 

Clients Name; 
Dames & Hoore 

Signatures: 
Dames & Moore Date 

9300 Tech Center Drive, Ste 100 -tfCd 
Sacramento, California 95826 DOE Rep. 
(916) 364-8698 
Attention: Hr. Joe Niland Sampler 
cc. Us. Alice Tackett, UCD/LEHR FACILITY 
I 1 1  1 I 1 I 1 Analyses Requested for 
I 1 1 1  1 I # of Cont- 1 I Samples Listed. 
I Sam~le No. ISlWlDatelTime lainers ILaboratory Number1 

HITRATES AS NITROGEN - 
W V A L E N T  CHROMIUM 
FORHALI)EHYDE 

C H L O R W  PESTICIDES (80801 

TILE ORGANIC COHPOUNDS (w 
W S  - ALPHA 
GROSS - BETB 
TRITIUH 
STRONTIUM 90 

including; 
RADIUM - 226 

THORIUM - 232 
CESIUM - 137 
POTASSIUM - 40 

Relinquished by; 
Relinquished by; DgCe b e  
Relinquished by; A .  







' ClWIN OF CUSTODY TI ST- 

Project Name UCD/ LEHR FA- Project # 
 ME 11 S i t e  Characterization .. 

Clients Name; Signatures: 
Dames 6 Moore Dames 6 Moore 
9300 Tech Center Drive. Ste 100 UCD 
Sacramento, California 95826 DOE Rep. 
(916) 364-8698 
Attention: Mr. Joe Niland Sampler - - - - - - - - - . . 
cc. Ms. Alice Tackett; UCD/LEHR FACILITY 

I I I Analyses Requestred for 
Samples Listed. 

HITRATES AS NITROGEN 
17 CAH METALS 
W V A L E N T  CHROMIUM 
FORMALDEtiYDE 

RINE PESTICIDES (80801 ' 
ORGANIC W O U N D S  (82401 

V O ~ ~ E  ORGANIC COMPOUNDS (8270)' 
GROSS - ALPHA 
GROSS - BETA I 

TRITlUM 
- 

ONTIUH 90 I 

~ A W  - includin~; 
RADIUH - 226 

THORIW - 2 3 2  
CESIUM - 137 
POTASSUN - 40 

I l l  I I I 

1 1 fi/ Ad 
Relinquished by; Dat&/23 Tim Recld by; 69.763 96 772 Date'&? Time e 
Relinquished by; Date - Rec'd byi L &l&& Dare0 -24Time 9 : 2 
Relinquished by; Date Time - Rec'd by; CI Date Time 




